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from Yarnall-Waring Company, Philadelphia 18, Pa. 
BRANCH OFFICES IN 19 UNITED STATES CITIES ¢ SALES REPRESENTATIVES THROUGHOUT THE WORLD 
STEAM TRAPS STOCKED AND SOLD BY 270 LOCAL INDUSTRIAL DISTRIBUTORS 


HOW TO SELECT STEAM TRAPS FOR 
PETROLEUM PROCESSING EQUIPMENT 


PETROLEUM 
PROCESSING 
EQUIPMENT 





Yarway No. 30 
Impulse Steam 
Trap (shown 
actual size) 
Widely used in 


refinery service. 


YARWAY OFFERS IMPULSE STEAM TRAPS 
FOR THESE SPECIFIC OPERATING CONDITIONS 
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CONDENSATE 
LOADS 
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CONDENSATE 
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Series 40 


LIGHT 
CONDENSATE 
LOADS 


on 


Series 60 


Save time—and at the same time take the guesswork 
out of steam trap selection for petroleum proc- 


essing equipment! 


This new 32-page Yarway “Steam Trap Selector 
and Piping Diagram for Petroleum Processing 
Equipment” will prove a valuable tool in selecting 
the right steam traps for your applications. Com- 
plete selector information and installation piping 
diagrams for all types of petroleum industry equip- 
ment using steam traps. Full data on types of traps 


recommended, sizes, capacities, etc. 


You may have a copy FREE, by writing the 
Yarnall-Waring Company, or asking your local 


Yarway Steam Trap distributor. 


NEW No. 30 TRAP... 
A REFINERY “NATURAL” 


Yarway’s new 4” No. 30 Impulse Steam Trap has 
won instant acceptance on light load applications 
such as steam tracer lines, steam main drips, instru- 
ment boxes and many others. Here are some of 


the reasons why: 


1. Economy of operation on light 
loads, with closer condensate control. 


2. Longer service life, with lever action 
reducing impact on valve seat. 


3. Lower maintenance, with easily and 
quickly replaceable seat and disc. 


Prove No. 30’s to yourself. See your distributor for 


a FREE 90-DAY TRIAL. 
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DOW RECOVERS 425°F WITH 


LIUNGSTROM® 


When Dow Chemical Company’s 
Westside Power House at Midland, 
Mich., starts up their new 650,000 
lb/hr boiler, more than half the 
waste heat will be recovered by a 
Ljungstrom Air Preheater. Dow’s 
newest Ljungstrom (this is the 
eighth in their system) was de- 
signed to lower stack gas tempera- 
ture from 700°F to 275°F, thus 
recovering 425°F. As a direct result, 


AIR PREHEATER 


company engineers expect at least 
10% reduction in fuel costs. 

On process stills or boilers—or 
wherever large volumes of heat are 
involved—Ljungstrom Air Pre- 
heaters improve combustion, make 
fuel burn more completely. It’s pos- 
sible to save as much as 20% on fuel. 
All major public utilities use 
Ljungstroms; as do many major 
chemical and petroleum processing 


This 25’ Ljungstrom rotor will contain 
a total heating surface of 128,000 sq ft. 
Continuous heat recovery by this unit 
will boost the temperature of incoming 
combustion air from 100°F to 585°F. 
Every 45-50°F thus returned as preheat 
increases boiler efficiency about 1%. 


companies. Chances are, you, too, 
could benefit. For additional infor- 
mation, call or write The Air 
Preheater Corporation, specifying 
type of application. 


THE AIR PREHEATER 


CORPORATION 


60 East 42nd Street, New York 17, N.Y. 








A Quick Look at This Issue 


a How to Select and Specify Primary Measur- 
ing Elements... A simplified approach to sensing 
devices for pressure, temperature, rate of flow and 
liquid level. To get a good start in selecting and speci- 
fying an economical measurement method for process 
without an instrumentation specialist’s background, 


turn to Page 82. 


How to Select and Specify Transmitters . . . 

Because the transmitter is the physical link be- 
tween the basic measuring element and receiver, its 
selection and specification is important to a successful 
instrumentation system. For details on how you can 
select and specify transmitters, turn to Page 88. 


How to Specify Receivers and Controllers... 

How do process changes affect automatic control 
equipment? What are modes of control and which 
should be specified? Should one use pneumatic or elec- 
tronic control? What type controller or receiver should 
be used? Which chart and chart drive? These are gen- 
eral questions in instrumentation. For the answers, see 


Page 95. 


Use ISA Forms to Simplify Instrument Speci- 
fications . . . You can reduce the chore of writ- 
ing instrumentation specifications by using Instrument 
Society of America Instrument Specification Forms RP 
20. This article describes the twelve forms that have 
been available as well as six new forms. For details, see 


Page 100. 


Instrument Specification Check Lists . . . From 
LJ a survey of leading instrument manufacturers, here 
are check lists to guide you in specifying instruments 
for your process. The survey answers the question: 
What does the manufacturer need to know when a 
user specifies instruments? For a list of answers to this 
question, turn to Page 104. 


Plagued With Poor Pour Points? . . . Pour 

depressants have been known and used for many 
years in lubricating oils. But now development has 
turned up some depressants for middle distillates. See 
what they can do for your distillate problem, by turn- 
ing to Page 111. 


Automation Today (Part 27) . . . Rapid prog- 
LJ ress has been made in the field of process control 
and an equally vigorous future is predicted. For a re- 
view of recent developments and some trends to watch, 
see Page 115. 


August 1961, Vol. 40, No. 8 


Is Scheduled Overtime Economical? . . . 

Overtime can be cheaper than straight time work! 
How can you do it? Keep planned overtime small (5 
percent—10 percent maximum) and gain an over-all 
effectiveness of 2 percent through incentive and over- 
time pay. With fringe benefits eliminated or reduced, 
the total cost per effective man-hour can be less. To 
see how one plant uses scheduled overtime, turn to 


Page 119. 


Studies Define Carbonyl Sulfide Problem .. . 

If a lot of sulfur is present in your natural gas 
stream, there is a good chance the stream also contains 
carbonyl sulfide. See what to expect when processing 
this stream, beginning on Page 121. 


Remove Sulfur from BTX with Sodium .. . 
Here’s a simple method for coke-oven aromatic 
competitive. For the 
scheme and operating and investment costs, see Page 


127. 


producers to remain process 


FA Equipment Cost Data File (Part 5) . . . Here 
are costs for erected cone-roof tanks and pontoon- 
floating roof tanks. Keep building your estimating file, 


clip this on Page 131. 


No Nose Needed on This Wax Odor Test... 

Here is a more objective means of rating wax 
odors. The test measures the low molecular weight car- 
bonyls and agrees with an odor panel’s evaluation. For 
the details, see Page 133. 


Operations Coordination = Dollars Saved 
LJ - « « Good coordination of your plant or intra- 
plant operations is important dollar-wise. Here’s the 
story of a company that increased profits $3 million 
a year in its refining operations by following the 10 
rules discussed in this article. Turn now to Page 137. 


Judging People by Physique (Part 2)... 

The human face can tell you a great deal in 
evaluating the personalities of others. This article tells 
how the portion of the body we call the face fits in with 
our environment, intelligence and other attributes to 
make us what we are. Turn to Page 141. 


How to Fight Aluminum Alkyl Fires . . . Sure 
L trialkylaluminum fires are tough! But extinguish- 
ing agents discussed in this article can help you put 
them out fast, and with no danger of reignition. To get 
the whole story, see Page 145. 
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IT SHARES SPARES 


Cut parts inventory with this high-temperature process pump 


You can stay covered for any emergency with a small stock of parts when Goulds Model 3775 pumps your hot 


—or cold—liquids. 


That’s because all 12 pump sizes are built on one bearing frame (A). One shaft (B), one 


seal (C), and one bearing set (D) for every pump. One coupling fit, too. 


Save Process Design Time. Constant dimensions make it easier 
for you to design your process. Length of shaft and height 
from base to suction centerline are the same for all 12 sizes. 


Back Pull-Out Makes Upkeep Easy. Seal replacement and 
maintenance are simple. A millwright alone can remove the 
rotating parts without disturbing the pipe connections or 
driver. 


Cooled Seal. Hot pumpage never touches the mechanical 
seal. Seal is isolated in its chamber, surrounded by cool, 
dead-ended liquid. Coolant circulates through jacket, keeps 
seal face down to 250°F. even when pumpage reaches 750°F. 
Cooled Bearings. Bearings last longer because water-cooled 
housings keep their temperature constant. 


6 For more data on advertised products, use cards, last page. 


Versatile. An economical solution for cold as well as hot 
services, this single design covers an extremely wide range 
of applications. It handles temperatures from —350° to 
+750°F. 

The Model 3775 is built to API specs, handles pressures 
to 600 psi, capacities to 1200 gpm and heads to 500 feet. 

For a more complete story on how Model 3775 can help 
you cut pumping costs, write for Bulletin 724.1. It contains a 
parts interchangeability chart, dimensions, pressure-tem- 
perature chart and other helpful information. 

Goulds Pumps, Inc., Dept. PR-81, Seneca Falls, N. Y. 


GOULDS @ PUMPS 
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Advantages Two 


IT’S FAREWELL to those three sturdy staples 
that over the years have been at the same time both 
a bane to readers who like to rip HP&PR apart for 
filing purposes and a joy to others who prefer to 
keep all issues intact. With this August number we 
commence using the “slotted binding” which will 
afford two distinct advantages: 1) allow your maga- 
zine when opened to lay flat, and 2) permit fairly 
easy uniform tearing of individual pages from the 
whole, This “slotted binding,” made possible by use 
of a special glue, is a development that enables us 
to meet the rather general demand for easy “tear- 
* Filers among our subscribers, you know, 
are quite numerous. This same thinking more than 
than three years ago caused us to perforate all 
HP&PR technical pages. Now our new binding per- 
mits easy removal of all pages no matter what the 
department and represents, we think, another for- 
on ward step. 
| 


Hydrocarbon Processing & 
Petroleum Refiner 
Is Published By 
GULF PUBLISHING COMPANY 
Executive Orrices: 3301 ALLEN Parkway, Houston 


Cable Address, Gulfpubco, Houston 
W orld’s Largest Specialized Publishers to the Oil Industries 


5 . 
ook Reminder 

THAT JULY LIST of books based on Hyprocar- 
BON Processinc & PETROLEUM REFINER series and 
special reports was an imposing one. Even though 
the item about them (appeared on this same page 

President ( last month) turned out much longer than the aver- 

Vice President-General Manager age, there was something omitted that actually should 

Vice President-Assistant General Manager have been said. But if it missed the light in July, 

Vice President-Sales . Se ‘ogg Spi Ss 

Vice President August is the next best spot. All of which is preface 

icchenee to the plea that Gulf Publishing Company is inter- 

ested at all times in reviewing technical manuscripts 

looking toward book publication. Such material may 

or need not first appear in the columns of one of our 

three magazines HP&PR (hydrocarbon processing 

industry), World Oil (oil-gas exploration, drilling, 

producing) Pipe Line Industry (oil-gas construction, 
operations, maintenance). 

So.keep this in mind especially for your own 
writings. Or if the opportunity arises suggest to other 
technical men with book manuscripts finished, work- 
ing or being dreamed of that GPC’s Book Depart- 
ment (Box 2608, Houston) is the place to send them. 
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Replenished ! 


BACK IN FEBRUARY R. L. Johnson & H. G. 
Grayson of Socony Mobil Co, did for HP&PR 
except it was only PR at that time) an excellent 
article “Enthalpy of Petroleum Fractions” which later 
was offered in package form with greatly enlarged 
reproductions of the four main enthalpy charts. These 
found such a ready market at 75 cents for the pack- 
age (charts and article) that the stack dwindled 
down to zero right fast. When orders kept coming in 
steps were taken and now we're loaded again. Maybe 
you should order your file copy quickly so Ol’ Man 
Zero won't thumb his nose at you when, a few weeks 
hence, he again takes over the GPC bin where they 
are stored. Address Reprint Department, Box 2608, 
Houston 1, inclosing your check with order. 
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Total Service on 
Heat Exchangers 
can't be measured 


by the foot 


Anaconda fabricates the finest copper alloy 
tube, sheet, and heavy plate made for 
power plant, process industry and marine 
heat exchangers. 

More than that. We also provide Total 
Service that you can’t measure by the foot. 
Only Anaconda delivers such a wide variety 
of copper alloys, in sheet, large-size plates 
and single or duplex tube. Among these are 
Anaconda exclusives like Everdur®, Am- 
braloy, and Cupro Nickel, 30° -707, a new, 
lower-cost, high-strength feedwater heater 
tube alloy. Total Service also includes the 
experienced on-the-spot guidance and ad- 
vice of Anaconda technical representatives 
to help solve any heat transfer or corrosion 
problem. 

Anaconda satisfies your needs for heat 
exchanger materials. Why not write for 
your copy of Publication B-2. This 44-page 
presentation of our tubes and plates for 
condensers and heat exchangers details 
properties and fabrication methods. 
Address: Anaconda American Brass Com- 
pany, Waterbury 20, Conn. In Canada: 
Anaconda American Brass Ltd., New 
Toronto, Ontario. 61-922 





ANACONDA 


AMERICAN BRASS COMPANY 





For more data on advertised products, use cards, last page. 
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Quick Look at4ttPTI 


EARNINGS OF 32 TOP U.S. OIL FIRMS in 1960 showed some recovery from low 
point reached in recession year, 1958—but still failed to measure up to 
pre-recession level. Net income of the 32 was $2.9 billion, up $213 mil- 
lion over 1959. The breakdown: Cash dividends, $1.5 billion; stockhold- 
er's share of earnings, 50%, down 3% from 1959; tax levies, $6.8 bil- 
lion, 4% times dividend payments to shareholders; capital expenditures, 
$4.2 billion, 75% of which was in U.S. Year 1960 saw further decline in 
rate of return on foreign investment, a trend of several years. 

In refining, Federal Trade Commission says 36 companies it studies con- 
tinuously showed rate of return on stockholder's investment, after 
taxes, at 9.7% in 1959, compared with 9.4% in 1958. Pre-war return in 
1940 was 6.7%. 


SOVIET EXPORT OF TECHNOLOGY to U.S. is goal of U.S.S.R., says National 
Patent Development Corp., which recently negotiated sale of certain U.S. 
patents there. Russian attitude may be based on fact that they have 
bought many patents by getting copies from U.S. patent office. Also, 
while U.S. patents aren't valid in U.S.S.R., the Russians have been 
filing theirs in Washington, though none have been issued because of 
four-year waiting period. NPD is also seeking new Soviet technology for 
its clients. 


"OIL BUREAU" IDEA DIES as Interior Department scraps plans for U.S. oil 
agency combining Oil Import Administration and Office of Oil & Gas. 
Idea started when former directors of OIA and 00G vacated offices, open- 


ing door for reorganization and merger. Under present setup, Assistant 
Secretary for Minerals Resources John Kelly will oversee all interior 
oil departments. 


CHINA AND JAPAN resume trade, as Japanese chemical company, Kanegafuchi 
Chemical ships 600 tons of vinyl chloride to Chinese mainland. The 
$240,000 transaction is big breakthrough in trade relations between the 
two countries, who have had no such dealings since 1958. Look for closer 
economic ties between these two Oriental giants. 


COMPUTER PROCESS CONTROL in overseas scene as U.S.S.R. buys British-made in- 
formation and process control system incorporating solid-state computer. 
To be used in Soviet chemical plant, unit was purchased after exhibition 
at British Trade Fair in Moscow. Meanwhile, West Germany's Huels A.G. 
installs "most advanced computer system outside U.S." at Marl plant. 
System includes four-channel model with eight magnetic tape units and 
two data processing units. It will handle scientific, engineering and 
business data. 


On domestic scene, Celenese plans computer-directed control system for 
new Bay City, Texas, acetyl plant .. . Atlantic Refining up with one of 
East's largest computer centers at Philadelphia refinery . . . Monsanto 
to install four open-loop digital computers at Chocolate Bayou, Texas, 
ethylene plant .. . Amoco completes closed-loop computer control of 
140,000-bpd Whiting crude unit .. . Standard of Ohio adds another 
digital computer at Cleveland to increase memory capacity for easier 
solution of technical problems. 


MERGERS AND NAMES CHANGES in the news as Bechtel sets up Australia-New Zea- 
land subsidiary, Bechtel Corp., Ltd., in Melbourne, Australia... 
Ralph M. Parsons buys out Anaconda-Jurden, New York engineering firm, to 
be known as Parsons-Jurden . .. Federal Chemical, subsidiary of Na- 





Quick Look t+tPI 


tional Distillers & Chemical, acquires Farm Fertilizers, Inc. .. . Atlas 
Powder changes name to Atlas Chemical Industries "to reflect increased 
activity in HPI" . . . Amoco Chemicals gets minority interest in 
Furukawa Chemical Industries, Tokyo. Firm specializes in high-density 
polyethylene and copolymers. 


Monsanto Research takes over operation of Monsanto Chemical's Dayton, 
Ohio, research facilities . . . Gulf Oil breaks up Manufacturing Depart- 
ment into three separate departments-Petrochemicals, Refining and Prod- 
ucts Supply . . . Conoco and Ansul Chemical form jointly owned Ancon 
Chemical, to specialize in methyl chloride production, beginning with 
plant planned for Lake Charles, La . . . National Distillers and Owens- 
Illinois Glass set up new firm, Petro Chemicals Corp., to make linear 
polyethylene. Company will build 60-million-pound-per-year plant in 
Houston—slated for late 1962 completion. 


PANNING THE PROCESS AND PRODUCT SCENE you'll see Shell with hottest thing 
going in polymerization-grade butadiene, as it announces new extractive 
distillation process via acetonitrile. Company says process is more 
economical than older furfural or copper ammonium acetate route... 
Orthoxylene taking front seat as phthalic feedstock, after playing 
second fiddle to naphthalene for years. Scientific Design, Badger and 
England's Grange Chemical are pushing ortho .. . Schenectedy Varnish to 
make phenol via direct oxidation of benzene in New York plant... 
Standard of California up with petroleum-based emulsion that seals ir- 
rigation canals from water loss through seepage .. . Gamma radiation of 
formadlehyde used in acetyl resins may be moving closer to commercial 
production in Japan, where Toyo Rayon has been experimenting with 
process in 100-ton-a-year plant. Firm will build commercial unit in 
'62—only question being whether they'll use radiation or Du Pont 
process. 


CONSTRUCTION PANORAMA REVEALS that Gulf Oil's first European refinery will 
be built at Stigsnaes, Denmark, starting late this year .. . Apco Oil 
plans installation of 2,950-bpd Lomax unit for its Arkansas City, Kan., 
refinery .. . Tenneco Oil to make entry into petrochemicals with Udex 
unit and BTX separation facilities to produce 20 million pounds per year 
of ethylbenzene at Chalmette, La . . . Humble Oil & Refining to expand 


polyolefin plant at Baytown, by 50%. (More construction news starting 
on p 156.) 


QUICK LOOK AROUND THE WORLD finds Conoco closing 42-year-old, 9,300-bpd 
Wichita Falls, Texas, refinery because of "obsolescense and uneconomical 
operation" .. . President's plan to reorganize National Labor Rela- 
tions Board is defeated in House . . . OCAW's St. Louis District will 
offer resolution for merger of OCAW and other international unions with 
Similar jurisdictions, at International Convention, Chicago, this month 
- « »« Smaller HPI companies leasing mobile data-logging equipment as way 
to get inexpensive process information . . . Acrylonitrile faces over- 


capacity as big consumers, Du Pont and Chemstrand, start making their 
own. 


Arabia to consider integration of petrochemical industry at Arab 
Petroleum Congress next October. Target: A start toward greater Arab 
economic unity . . . Senator Kefauver sends four bills to Congress 

that would "strengthen anti-trust laws" . . . Look for possible 
over-all reform of depreciation laws applying to new plants and equip- 
ment early next year .. . MCA survey shows that $2.5 billion to be 
Spent in 1961-2 on big-scale chemical production and research projects. 


MORE NEWS AND TRENDS on the HPI's latest developments in technology, 
economics, government affairs, and general-interest news, don't miss the 
new "What's Happening" beginning on page 37. 





A Yuba Heat Transfer Corporation Petro-Chem cylindrical heater 
being lined with B&W Insulating Firebrick. 


Why Should This Oil Heater Lining 
Last 21 Years-—-or More? 


THE ANSWER: B&W INSULATING FIREBRICK 


Since 1940 B&W Insulating Firebrick have been used to 
line over a thousand oil heaters of this type. B&W K-1620, 
K-20, or K-23 IFB are being used successfully for direct 
exposure in this service, depending on operating conditions. 
Recent inspection of many units has shown that the B&W 
IFB linings were still in excellent condition. That’s why Yuba 
Heat Transfer Corporation looks forward to a long and 
profitable service life from each new B&W IFB lining. 


B&W Insulating Firebrick reduce over-all cost in chemical 
and petroleum process furnaces because they offer: 

Long Life — B&W Insulating Firebrick are long lasting 
because of the exceptional refractory nature of their base 


ingredients and the high processing temperatures to which 
they are subjected during manufacturing. 


High Hot Load Strength — B&W IFB provide maximum 


load-bearing capacity under operating temperatures. Many 
oil heaters have been built with walls 80 feet high with no 


intermediate supports. 


Low Heat Flow — The porous structure of cost-cutting 
B&W IFB gives excellent insulating properties and this 
means extremely low heat flow. 


Bulletin R-38 contains complete data on lightweight B&W 
Insulating Firebrick. Write for your copy to The Babcock 
& Wilcox Company, Refractories Division, 161 East 42nd 
Street, New York 17, New York. 


THE BABCOCK & WILCOX COMPANY 


REFRACTORIES DIVISION 


B&W Firebrick, Insulating Firebrick, and Refractory Castables, Plastics, Ramming Mixes, Mortars, and Ceramic Fiber. 
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Progress Continues at Kellogg on 
Monsanto’s New Phenol-from-Cumene Plant 


The largest phenol-from-cumene plant in the United 
States is now in the mechanical engineering stage at 
Kellogg’s New York Offices. Designed to produce 75 
million pounds per year of high purity phenol, plus 
large quantities of acetone, the plant will be built at 
Chocolate Bayou, Texas, for Monsanto Chemical 
Company. 

Full responsibility for engineering, procurement, 
and construction has been assigned to The M. W. 
Kellogg Company. A major portion of the process 
design is based on information licensed from Her- 
cules Powder Company. 

Feeds to the cumene section will be benzene and 
propylene; both will be produced by Monsanto at 
Chocolate Bayou. Feeds to the phenol section will be 
cumene and air. The entire project, part of the huge 
multi-million-dollar chemical complex Monsanto is 
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building at Chocolate Bayou, is scheduled for com- 
pletion in the summer of 1962. 

Kellogg-Monsanto teamwork at Chocolate Bayou 
is another example of Kellogg’s active participation 
in helping chemical, petrochemical and refining com- 
panies achieve their broad investment goals. To ob- 
tain information on how the Kellogg organization 
can translate your new-plant investment into the 
finished plant, you are cordially invited to contact 


The M. W. Kellogg Company. 


711 Third Ave., New York 17. A subsidiary of Pullman Incorporated 
The Canadian Kellogg Company, Ltd., Toronto 

Kellogg Internationa! Corporation, London 

Societe Kellogg, Paris 

Kellogg Pan American Corp., Buenos Aires 

Compania Kellogg de Venezuela, Caracas 

Companhia Kellogg Brasileira, Rio de Janeiro 
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Going out of Business ? 


IF YOU ARE AN ENGINEER, obsolescence is a 
real threat according to one Carnegie Institute pro- 
fessor. He says that unless you devote a considerable 
portion of your time to keeping abreast of your field, 
you quickly are left behind and lose much of your 
value to industrial employers. 


Dr. Thomas Stelson, head of the civil engineering 
department of the Carnegie Institute of Technology, 
reveals his ideas in the April, 1961, issue of the “Car- 
negie Alumnus.” He says in part: 


“Unless a graduate of ten years ago has syste- 
matically spent about ten percent of his time 
extending his knowledge beyond the level of de- 
velopment achieved in his collegiate training, he 
will not have value in excess of that of a new 
graduate. This assumes, too that he retains all of 
his previous training, which is probably far from 
realistic. 

“If decay from neglect or disuse is also ten 
percent per year, an engineer is then faced with 
the task of growing in new knowledge at the rate 
of about 20 percent per year to remain of equal 
value to his employer and society. To increase in 
value at a significant rate, he should probably 
devote about one-third of his productive hours 
to self-education and improvement.” 


Dr. Stelson goes on to note many individual cases 
where engineers wind up unemployed or working in 
subprofessional capacities because of obsolescence. He 
thinks the situation is getting worse and reports “such 
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a trend implies that a new engineering graduate 1s 
near the peak of value to his employer and society, 
and that several years of experience may only add 
slightly to his professional stature.” 


Stretching The Point. Certainly there is too much 
obsolescence of knowledge among technical men, but 
we think Dr. Stelson is overdoing the point. He goes 
too far when he says the reason starting rates creep 
up on salaries paid more experienced engineers is 
because recent graduates are worth as much or more 
than many older men. Salary surveys by the Engi- 
neers Joint Council do not substantiate this point. 

The EJC survey results coming from almost 200,- 
000 engineers for last year are depicted in the ac- 
companying chart of yearly earnings versus years 
since baccalaureate degree. Although not originally 
reported in this form, the chart is shown as a semi- 
log plot so that straight lines represent fixed percent- 
age increases. Thus we can see the engineer graduate 
of 1960 faces about the same rate of growth prospects 
as did the 1953 graduate—near seven percent at first 
with a decreasing rate of growth thereafter. 

Keep in mind, these lines give the worth of experi- 
ence for a given year. If you are thinking back upon 
your own phenomenal growth of 11 percent annually, 
you should consider the average graduate of 1953 
depicted by a dotted line on the chart. His growth 
rate is 11 percent, too. However, in the seven years 
from 1953 to 1960, the average starting salaries of- 
fered new graduates went from $4050 a year to an 
average of $6300—about six percent growth. Thus 
the 1953 grad has only about five percent he can 
chalk up to experience. 

Notice the drop in 1960 for the 20-30 year group. 
The dashed line shows what would have been ex- 
pected if the 1953 rates prevailed. Here, Dr. Stelson’s 
observation about valueless experience applies. If you 
are in this group, you are very likely giving in to 
those attitudes which breed early retirement. 


But This Attitude Is Not Yours. Certainly you must 
recognize the worth of keeping abreast of new devel- 
opments. You are this moment holding a magazine 
devoted to staying ahead .of the hydrocarbon proc- 
essing industry. With regular issues of HypRocARBON 
PROCESSING AND PETROLEUM REFINER, you receive 
the latest chapter in the engineer’s continuing text- 
book of technology. 

Reading the Reriner then represents one way to 





Mutual Sodium Bichromate 
meets rigid purity requirements 


in A catalysts 
I 


The effectiveness of a catalytic process can be destroyed by 

trace impurities. Leading catalyst manufacturer, Catalysts and 
Chemicals Inc., of Louisville, stresses continuous quality control 
to guard against minute contamination. They use Mutual® Sodium 
Bichromate in their chrome-based catalysts because they know 
this chrome compound consistently meets highest purity standards. 


Like reagent chemicals and fine pharmaceuticals, all packages 

of Mutual chromium chemicals bear a quality control number. This 4 
is your assurance that Mutual products shipped to you have met our ' 

purity specifications which have helped to set industry standards. 


Available in Technical or Reagent Grades, granular or solution. Write 
for Solvay’s new, 80-page technical bulletin, “Chromium Chemicals,” 
featuring properties and uses of the extensive Mutual line. 


SOLVAY PROCESS DIVISION 
61 Broadway, New York 6, N, Y. 
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fight engineering obsolescence. So if you find yourself 
taking a lot of time here, consider the time well spent. 
The knowledge you gain from the articles in the 
technical section of this issue either will be of im- 
mediate help in your job, or will broaden your back- 
ground for those future technological tussles. 

And the same thing, of course, applies to the con- 
tents of issues to come. 


THE ADMINISTRA- 
TION’S plans for taxing 
the undistributed profits 
of foreign subsidiaries of 
United States companies should give us all plenty of 
reason to be upset. It seems that the President’s 
economic advisers have gotten so bogged down in 
“calculus-type” thinking that they have forgotten 
some simple arithmetic—namely, that foreign invest- 
ments are made to increase earnings and thus en- 
courage new investment for still further expansion. 


Unsound Planning 


By Calculus Boys 


From all around us we hear cries of “we’re not 
growing enough,” “the margin of profit (heart of 
the capitalistic system) is shrinking.” Yet, in some 
circles, the sound business reasoning behind foreign 
investment is summed up with the term “tax loop- 
hole”—treating the company that has initiative to 
seek new growth as if it were a child trying to sneak 
candy between meals while visiting a playmate. 


What the President’s economists seem to overlook 
is that in even the so-called “developed” countries, 
the business risk is greater than at home. The child 
we were talking about risks a spanking when he fails 
in his plan to attack the chocolates. But he’s willing 
to run the risk to get that something extra. 


So it is in business, as with the child, that no 
company is likely to invest abroad unless a greater 
return is in prospect than could be had at home. 


Since the end of the last war, our country has 
supported free nations in their efforts to build a 
strong economy as a defense against communism. 
The idea behind this is that the United States can’t 
be sound and prosperous unless other free nations 
are also sound and prosperous. Prosperity depends 
on commerce that is international in scope. 


Taxation of undistributed foreign income will dis- 
courage investment abroad, slowing down further 
economic development of the West. 


The balance of foreign exchange, put forward as 
the reason for the proposal, involves a number of 
things, including the obligation to aid other countries 
financially. But the proposal would weaken the 
United States commercially without strengthening 
our allies. 


Foreign investment strengthens our own economy 
as well as that of the free world. It fosters foreign 
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trade, not only between affiliated companies in 
different countries, but by our greater exposure to 
overseas markets and sources of supply. Therefore, we 
must continue to look to the balance of our federal 
revenues and expenditures, and the balance of for- 
eign exchange. It would be disastrous to solve the 
problem of today only to create greater problems of 
the same kind in the future. 

Yet, this “short range” view seems to be the one 
the administration is following. By discouraging 
overseas investment, the Treasury will lose a pro- 
portion of the tax revenues on incomes to be earned 
there. These incomes are of no value to the U.S. 
shareholder until brought into the parent company 
under existing law. Perhaps the whole problem can 
best be summarized in one simple sentence. A com- 
pany in a free-enterprise society can justify its exist- 
ance only as long as it makes a reasonable profit. The 
alternative is to turn the whole shooting match over 
to The State, and you know what that means! 


NINETEEN SIXTY-ONE 
seems to be the Year of the 
Big Change. Check: 

1) Last month, the Western 
Petroleum Refiners Association and the National 
Petroleum Association merged into one group called 
the National Petroleum Refiners Association. Why? 
Because the industry had lost its geographic flavor 
and the two groups were gradually doing the same 
thing with the same companies. 


The Year of 
The Big Change 


2) This same month the Natural Gasoline Associa- 
tion of America changed its name to Natural Gas 
Processors Association (not Field Processors Associa- 
tion!). Why? Because natural gasoline was no longer 
the industry’s main product. 


3) And of course another important change this 
year has been in the name of PETROLEUM REFINER 
which in May became HyprocarBon PROCESSING 
AND PETROLEUM REFINER. 


All these announcements represent one thing. The 
industry has changed and with this change must 
come changes in name. 


During the past 14 years about two-thirds of the 
new productive investment, through which more than 
a half-million new non-governmental jobs per year 
were created, resulted from corporate reinvested in- 
come. Over 50 percent of corporate earnings—some 
three times the prewar rates—is now taken in taxes. 
Not only is this income taxed as earned, but it is 
taxed again when transferred as dividends to owners 
—the clearest case of double taxation to which no 
other form of enterprise is subjected. 

—Robert S. Tyson, U.S. Steel Corp. 
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WHICH ANTIKNOCK 


GIVES YOU BEST 


COST EFFECTIVENESS? 


Ethyl’s‘““MLA” and “TELMEL” antiknocks are 
proving to be highly effective and economical 
in many gasolines. This finding is based on an 
extensive evaluation program to aid refiners in 
selecting the best antiknock for their gasolines. 


As an example, one refiner marketing a typi- 
cal premium gasoline found he could save 1.9¢ 
per barrel, at the same Research octane num- 
ber, by using “MLA” 250 instead of TEL. 


In the program to date, over 300 gasoline 
samples, representing 80% of total refining ca- 
pacity, have been knock-rated in the labora- 
tory using eight “Ethyl” antiknocks in varying 
concentrations. 

This program included approximately 16,000 
ratings by Motor and Research methods alone. 
In addition, 500 bled manifold ratings have 
been made in an effort to predict the road 
performance of the various lead alkyls in cars 
with manual transmissions. Reid Vapor Pres- 
sure, distillation, hydrocarbon-type analysis, 


sulfur content and API gravity make up several 
hundred more individual determinations of 
quality that were run on these fuel samples. 


The octane ratings from each sample were 
programmed through a computer to compare 
the cost effectiveness of each antiknock at 
several lead concentrations covering a range 
of octane numbers. In addition, the results 
show the octane numbers obtainable for a range 
of antiknock costs. In many cases, the mixed 
lead alkyls or ““TELMEL” mixtures look more 
promising than either TEL or TML alone. 

Based on laboratory findings, various com- 
binations of gasolines and the new antiknocks 
have been selected for road rating studies. As a 
result, Ethyl’s chassis dynamometers are run- 
ning night and day to get the road ratiugs that 
complete the antiknock selection picture. 

If you are a refiner facing the “which anti- 
knock” question, and want help in the opti- 
mum selection, call your Ethyl Representative. 


Ethyl Corporation 


NEW YORK + TULSA * CHICAGO * HOUSTON + LOS ANGELES 


ETHYL CORPORATION OF CANADA LIMITED, toronto + ETHYL USA (EXPORT) new york 17, N.Y. 





Put long run reliability into your performance picture 


@ Wide line of finest quality copper-base alloys @ Nationwide warehouses, completely stocked, 
for every type of heat exchanger, condenser, in Houston, Beaumont and Corpus Christi, 
evaporator, cooler and feed-water heater need Texas, Baton Rouge and Lake Charles, La., 


—including Admiralty and Cupro-Nickel com- Tulsa, Los Angeles and South Brunswick, N. J., 


binations. to serve customers from coast to coast. 


For more data on advertised products, use cards, last page. 
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...With Phelps Dodge copper-base alloy tubes! 


@ Expert engineering service to help solve 
all kinds of tube corrosion problems, de- 
termine the exactly correct alloy for your 
specific application. 


Specify the best—at the same cost as the rest! 
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PHELPS DODGE COPPER PRODUCTS 


CORPORATION 
SALES OFFICES: Atlanta, Birmingham, Ala., Cambridge, Mass., 
Charlotte, Chicago, Cincinnati, Cleveland, Dallas, Dayton, Denver, Des 
Moines, Detroit, Fort Wayne, Honolulu, Houston, Indianapolis, Jackson 
ville, Kansas City, Mo., Los Angeles, Memphis, Milwaukee, Minneapolis, New Orleans, New 
York, Philadelphia, Pittsburgh, Portland, Ore., Richmond, Rochester, N. Y., San Francisco, 
St. Louis, Seattle, Tampa, Washington, D. C, 


Mine To maRKe 
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Shave thermal insulation costs with “K&M” Zebra* 


*A low, medium, and high temperature multi-layer, sectional-type pipe insulation, of 
calcium-silicate-asbestos bonded felts, for temperatures ranging from 200 F to 1200 F. 


Lower labor costs of 
installation. ‘“K&M” 
ZEBRA Pipe Insulation, 
made in half-sections 
thru 24” pipe size, 
goes on fast. Reduces 
number of joints. Its 
smooth, practically 
dust-free surface 
won't penetrate skin, 
or cause irritations. 





Reduced breakage 
and wastage costs 
during installation. 
““K&M" ZEBRA Pipe In- 
sulation has a deflec- 
tion at breaking point 
2 to 4 times that of 
ordinary thermal insu- 
lation. It’s easy to cut 
and fiton the job. Saves 
on material costs. 





Minimum interruption 
to your production 
schedule. Your pro- 
duction goes back to 
normal faster . . . with 
the swift, efficient in- 
stallation of “K&m” 
ZEBRA Pipe Insulation. 
Delays and downtime 
are minimum. Produc- 
tion costs go down. 





Little or no upkeep 
costs. “K&M"” ZEBRA 
Pipe Insulation re- 
quires no coddling on 
the job. Won’t crack 
or warp from shock or 
heat. Withstands in- 
tense vibration without 
cracking or abrading. 
Itsservicelifeisalmost 
maintenance-free. 





Maximum re-usability. 
You can dismantle, re- 
apply, and re-use 
“K&M" ZEBRA Pipe 
Insulation on other 
applications.Thus,you 
can save on the costs 
of new thermal insu- 
lating materials... 
profit from longer ser- 
vice of “K&M” ZEBRA, 


“K&M”’ ZEBRA?’ Pipe Insulation aids you in the fight against the cost-price squeeze and downward- 
spiraling profit margins. “K&m” offers you a complete line of quality asbestos insulations.. . blocks, 
spray-type materials, and cements... plus high-grade asbestos textiles. 


For more information, write to: Keasbey & Mattison Company, Ambler, Pa., Dept. I-281. In Canada, 
write to: Atlas Asbestos Company, Limited, 5600 Hochelaga Street, Montreal 5, P.Q. 
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COMPLETE ADAPTABILITY... 
BRODIE Series 500 Control Valves 
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Photo shows a pump installation serving a BiRotor-equipped 
loading rack on the waterfront. Brodie strainers are shown 
on the pump inlets and Series 500 Vaives on the discharge. 


INSURE MAXIMAL 


FIRE SAFETY 


Nal-we-lel-]o)¢-10)1 116 ane) mn dal- =] ee\e | (-Ms\-1g(-1- Mol 0 OM @e lat 
trol valve is ideal for automatic emergency fire 
control and remote operation — with solenoid 
operated pilot or with hydraulic, air or gas 
operated pilots. For fire safety, these versatile 


valves can be circuited into grounding systems. 
If grounding continuity is broken, the valve will 
close and pumps will stop. ) 


To eliminate the hazards of fragile external 
piping, the Series 500 Valves use Brodie’'s 
fully self-contained, internal porting of integral 
pilots. 

In addition these valves serve a dual purpose 
as check valves, keeping lines packed during 
idle periods. For full details, write for Bulletin 
668 — today. 


REPRESENTATIVES WITH STOCKS AND SERVICE FACILITIES IN ALL PRINCIPAL CITIES 
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Principle of operation 


Feed is introduced through a flat nozzle at sufficient velocity to 
travel around the 300 degrees of screen. All material coarser 
than 40 microns is collected on the surface and discharged. Liq- 
uid and minus 40 micron material passes through the wedge bars 


and collects in a separate compartment for return to process. As 
an example, a refinery had trouble in the distillation column due 
to particle breakover into the light phase of a two phase conden- 
sate system. Installation of 300° DSM Screen corrected the prob- 
lem by treating 450 gpm of condensate containing 100 ppm of 
trace particles. Results: 95% of all solids removed in a 60% by 
volume concentration; distillation column returned to full effi- 
ciency operation. 
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THE DORR-OLIVER 
300° DSM SCREEN 


...Provides high capacity separations down to 40 microns 


A new development in wet screening techniques, the 300° DSM Screen 
provides unique operational advantages for the Hydrocarbon Proc- 
essing Industries. From the standpoint of efficiency, the unit will 
positively remove all particles 40 microns or larger from production 
streams. On a capacity for size basis,:a single unit occupying only 9 
cubic feet can handle 500 gallons per minute. And for design flexi- 
bility, DSM Screens can be supplied for atmospheric, vapor tight, 
vacuum oy’pressure operation. There are no moving parts and pump 


pressurdds all that is required for operation. 


Typical applications include: 


e Removal of trace impurities in condensate lines from stripping 
operations. 


Counter-current washing or extraction in any number of stages. 
Classification of polymer crystals. 
Protection of phase separators in multi-liquid phase systems. 


Protection of distillation columns. 


If you have a liquids-solids separation problem involving high capac- 
ities, small particles, any or no difference in specific gravities, or two 
or more liquids, it will pay to investigate the 300° DSM Screen. As 
performance characteristics vary with the material being handled, 
Dorr-Oliver has trial units available on a minimum rental basis for 
pilot or semi-works testing. For more information, write to Dorr- 
Oliver Incorporated, Stamford, Connecticut. 


‘“DORR-OLIVER. 


‘W WORLD-WIDE RESEARCH ¢ ENGINEERING ¢ EQUIPMENT 
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eT > FL MD 
standard or custom PRECIOUS 
METAL CATALYSTS 


for use in the organic and 
petroleum chemical industries 


Engelhard PRECIOUS METAL CATALYSTS are available...on a wide variety of carriers 
...in the form best suited for your needs...in the concentration most economical for your purpose 


ENGELHARD’S MOST WIDELY USED SPECIES 
ALUMINA-SUPPORTED CATALYSTS 
5% | Pt, Pd, or Rh on alumina powder 


0.5% | Pt, Pd, Rh, or Ru on alumina pellets or spheres including fabrication of rocket fuels, plastics 
0.3% | Pt on alumina pellets or spheres 


RD 150 or RD 150C and textile intermediates, high octane gaso- 





For efficiency in promoting various laboratory 





chemical reactions and in large scale reactions 























CARBON-SUPPORTED CATALYSTS line, heavy chemicals and fine pharmaceu- 





Pt or Pd on activated carbon powder 





ticals, consult with the Chemical Division of 
Rh or Ru on activated carbon powder 


Pd on granular carbon ENGELHARD INDUSTRIES, INC. where the 
OTHER CATALYST SPECIES world's largest research and production facili- 


2 ees or 8050. powder ties in the field of PRECIOUS METAL CATA- 


Pd or Pt black LYSTS are combined to meet your requirements. 


EMG Ef. Fisa Ff 


CHEMICAL DIVISION 
113 ASTOR STREET + NEWARK 2. NEW JERSEY 


SALES OFFICES THROUGHOUT THE WORLD. 
































LEADERS IN MANUFACTURING AND REFINING OF PRECIOUS METALS CATALYSTS FOR OVER THIRTY YEARS 
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Plant of Tenneco Oil 
Co., Palacios, Texas. 
In background are 
the two GMXD-10 
compressors. Tenneco 
is a subsidiary of 
Tennessee Gas Trans- 
mission Company. 


Compressors handle heavy load in 
low-temperature processing 


Compression facilities of the new Tenneco Oil 
Company plant at Palacios, Texas, were designed 
for 55 mmcfd. Its two Cooper-Bessemer compressors 
are now handling 70 mmcfd, ’round the clock. 

This low-temperature oil-absorption processing 
plant went on stream January, 1961, and soon 
reached, then surpassed its rated capacity. It will 
soon be expanded to 90 mmcfd. 


Its two 660 hp Cooper-Bessemer GMXD-10 com- 
pressors, shown above, are giving exceptional service 
under these severe conditions. Each unit has two 
stages in refrigeration for processing and two stages 
in booster service for returning gas to supply lines. 

Find out how the complete line of Cooper- 
Bessemer products can assure peak performance 
for your compression or power facilities. 


GENERAL OFFICES: MOUNT VERNON, ONIO 


COMPRESSORS: RECIPROCATING AND CENTRIFUGAL 
ENGINES: GAS - DIESEL - GAS-OIESEL 
JET-POWERED GAS TURBINES 








Only 
Tubeseal 


Has 


PATENTED 


Tubeseal electro-conductive weather shields are an exclusive tried and proved development. They provide posi- 
tive protection against lightning-caused rim fires.™ How? By maintaining a continuous grounding bond between roof 
deck and shell—concentration of static charges is impossible. There has never been a lightning fire where any of the 
many hundreds of Tubeseal System Floating Roof Tanks are installed throughout the world—they’re “lightning 
proof.” @ This is scientific and safe storage protection for the entire range of volatile products. Tubeseals can be 
installed on any of your tanks—new, old, riveted, or welded. You owe it to the future safety of your conservation facil- 
ities to investigate. Send for the Tubeseal Bulletin now—it could be important. 


= 
12 plants to serve you coast to coast AMONDTANK> 
PITTSBURGH, WARREN, BRISTOL, PA. » BALTIMORE « BIRMINGHAM + DES MOINES : 
PROVO, UTAH + CASPER, WYO. + SANTA CLARA, FRESNO, STOCKTON, CALIF. 


Sales Offices: Atlanta 5 + Baltimore 26 * Boston 10 * Bridgeport 5 * Chicago 3 * Dallas 1 » Denver 2 * Des Moines 8 * El Monte * Fresno * Jacksonville * Los Angeles 57 * 
Newark 2 * New York 17 * Pittsburgh 25 * Sacramento * Santa Clara * Seattle 1 * Stockton licensees and sales offices in many foreign countries including Argentina, 
Chile, Australia, Belgium, Brazil, Canada, Colombia, England, France, Haiti, India, Italy, Japan, Mexico, Netherlands, Peru, Puerto Rico, Sweden and W. Germany. 
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HOW TO SAVE /7 MINUTES EVERY 
TIME YOU REPLACE A GASKET! 


WITH ORDINARY GASKET WITH GASK-O-SEAL 


TOTAL TIME 36 MINUTES TOTAL TIME 17 MINUTES 


Fourteen major industrial plants report that it takes an average of 36 minutes to replace an ordinary gasket in 
standard ASA flanges... with Gask-0-Seals it takes less than 17 minutes! 


There is no scraping or time consuming cleaning of flange faces necessary when you use Gask-0-Seals; no damaged 
flanges to be re-surfaced or replaced. And, Gask-0-Seal offers many other cost reducing features: 


e They will not “blow-out”. e They provide an opportunity to up-grade flanges — 
e No retorquing of bolts is necessary. to reduce weight, bulk, bolt sizes and numbers... 
e Vibration or pulse does not effect seal. plus many more features. 


Why not find out how Gask-0-Seals can save you time and effort. We'll be glad to send you complete information. 


Catalog 5422 


Write for EN abd arker SEAL COMPANY 


Culver City, California and Cleveland, Ohio 


A DIVISION OF PARKER-HANNIFIN CORPORATION 
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That odor you smelt 
Is money escaping! 


The odorous fumes coming from your plant stacks are probably 
costing you much more than the good will of your employees 

and neighbors. For these odors often represent a wasted asset... 

a missed opportunity to lower your costs . . . through 

conversion of fumes to BTU’s for use in processing, plant heating, or 
other operations. 


Hundreds of installations in chemical plants . . . producing a wide 
variety of compounds including maleic and phthalic anhydride, 
synthetic fibers, resins, oils, varnishes and many others. . . have 
proven the economy and feasibility of converting objectionable 
organic and other combustible waste gases to money-saving 


fuels through Catalytic Combustion. In this proven process, all-metal 
catalysts and catalytic systems oxidize these gases by low 
temperature, flameless combustion . . . to give you usable energy and 

a low temperature, odorless discharge from your stacks. 


High pressure processes, such as those for ethylene oxide and nitric 
acid, provide special opportunities for savings through tail gas 
power recovery. Ircidental benefits often include reduced fire hazards, 
simplified cleaning maintenance, healthier working conditions. . . 
and better community relations. 





For more details on the economies possible write Dept. F 
for this brochure. Or, better yet, give us a few facts on 
your waste gas problem so we can make specific suggestions. 














CATALYTIC COMBUSTION corporatION 


4725 Fourteenth Street + Detroit 8, Michigan 
A SUBSIDIARY OF UNIVERSAL OIL PRODUCTS COMPANY 
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Photographed at American Oil Co., (Wood River, Ill., Refinery) 


New! A far more versatile hydrogen-treating catalyst 


Are you still using conventional cobalt-molybdenum 
desulfurization catalysts on feedstocks high in nitro- 
gen and polyaromatics? Then it will pay you (in 
production and profits) to investigate AERO® HDS-3 
catalyst! 


AERO HDS-3 is Cyanamid’s brand-new nickel- 
molybdenum catalyst. Its biggest advantage is an 
unparalleled capacity for removing nitrogen and 
polyaromatics. In life tests, it markedly outperformed 
—and lasted longer than—conventional cobalt- 
molybdenum catalysts. It is also superior in sulphur- 


AMERICAN CYANAMID COMPANY 


REFINERY CHEMICALS DEPARTMENT ° 


removal; in improving the color of waxes; in hydro- 
genation of feedstocks and middle distillates. 

Behind this newest catalyst lies the experience of 
Cyanamid as a major producer of both catalysts and 
other chemicals. That experience is yours when you 
call your Cyanamid salesman —‘“The Man with the 
Golden Rule.” Ask him—or write us—for the full 
data on AERO HDS-3. 


Basic in catalyst chemistry 


Bound Brook, New Jersey 











Chemico process plants 
are operating profitably 
all over the map 


In many areas of the world, highly- 
trained process engineers and 
technicians are a pretty scarce item. 
In planning process plants, the 
emphasis must be on trouble-free 
operation with minimum manpower 
requirements. Chemico engineers are 
proud of their reputation for designing 
efficient and economical plants which 
start up easily and operate smoothly. 
From Aruba to Sumatra, from 
Yokahama to Oklahoma—in 44 states 
and 33 foreign lands, Chemico- 
engineered projects continue to 
enhance that reputation. The 
estimated erected value of Chemico- 
designed plants has already passed 
the $2,000,000,000 mark; and the 
number of completed projects is now 
approaching 1,500. 

Efficient process plant engineering 
requires a thorough familiarity with 
unit operations gained through a wide 
variety of chemical process design 
problems. The engineering experience 
accumulated by Chemico over almost 
half a century of service to major 
chemical, petroleum and petro- 
chemical companies all over the world, 
forms part of the background which 
Chemico engineers have developed 
for undertaking the most complex and 
extensive projects from the “grass 
roots” stage through start-up and 
production. 

If you are interested in learning 

more about Chemico, write to 
“Department C’’, 


GHEMICO 


CHEMICAL CONSTRUCTION CORPORATION 

320 PARK AVENUE, NEW YORK 22, N. Y. 

CHICAGO / DALLAS / PORTLAND / TORONTO / PITTSBURGH 
LONDON / PARIS / JOHANNESBURG / TOKYO 





Improve your Engineering 1.Q* 


® INCOME QUOTIENT 


Engineering-Management Status: Dream or Mirage? 


Technology an asset, but other training required 


The complexity of modern industry has 
created a great demand for management per- 
sonnel with engineering training. Surprisingly, 
there is a very short supply of such men, ie., 
engineers with enough potential to be groomed 
for executive functions. 

Historically, as big industry moved out of 
restricted, private ownership into broader public 
ownership, two things happened, both of which 
added to the demand for “management men.” 
First, public ownership made possible more 
diversified management, as opposed to the cen- 
tralized control characteristic of family owner- 
ship. Second, the complications and diversifica- 
tion of modern industry have sharply increased 
the ratio of executives to employees. Where the 
ratio was formerly approximately one executive 
to 100 employees, it is now more like one to 35. 

Recognizing that employment has increased 
by about one-third during the same period, 
the need for management personnel becomes 
clearer. Not only do few engineers graduate 
from school ready to be managers, few of us 
study courses as undergraduates which would 
prepare us for executive leadership later in our 
careers. Finally, as a prerequisite for managing 


WRITE FOR YOUR 
COPY TODAY 





ENGINEERING - 
MANAGEMENT 
STATUS: 


DREAM OR 
MIRAGE? 
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the affairs of others, there is no substitute for 
experience. 


WHAT DO YOU REALLY WANT? 


If you are facing this important decision in 
your present status, get your future into focus 
before taking the step. Decide what you really 
want from your personal and business careers. 
It is sometimes too easily assumed that all men 
want to move on to higher, executive positions. 
With few exceptions, all men pay lip service 
to “wanting to get ahead,” but too many of 
us hoodwink ourselves into believing this means 
management responsibilities, without fully 
recognizing the significance of such a step. 


As a matter of fact, all men don’t want to 
advance into management. Some, however, find 
this out too late, for unless they are psycho- 
logically and emotionally suited for the rigors 
of management, the driving ambition to assume 
more leadership, responsibility and authority 
may not in itself be a worthwhile goal. If a 
man is doing well where he is, it may be a 
mistake for him to try to move into the man- 
agement orbit, for the move to management 
is not the only door to advancement. 


... the growth of an engineer, either into greater 
achievement in technology or into executive 
responsibility, is a matter of gratification and 
importance to Western. In our own organization, as 
well as in our customers’ firms, we have seen 
“fledglings” make lasting contributions to the 
science of processing and the business of management. 
Recognizing the importance of an early and 
correct choice of each man’s road to success, we have 
devoted one of Western’s “professional 
development” booklets to this important subject, 

and there is a copy waiting for you, without obligation . . 
Also without obligation, we offer our assistance in 
the solving of your next heat transfer problem. 


HEAT EXCHANGERS 
WESTERN SUPPLY COMPANY 
P.O. Box 1888 — Tulsa,Oklahome 
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TAKE A CLOSE LOOK AT ROCKWOOD BALL VALVES 





Where does 
experience 
come in? 


Here are some factors to consider. 
Rockwood was the first to manufac- 
ture a commercial ball valve — with a 
design that has been time-proven in 
thousands of installations over the 
past 18 years. Rockwood is constantly 
making new refinements based on their 
solid ‘‘on-the-line” experience. Refine- 
ments such as truly spring-loaded ball 


seats ... rubber seats that seal tight and * 


stay tight through all conditions... 
Teflon stem packing to reduce wear — 
all intended to make quality better, 
service life longer. 


And when you specify Rockwood Ball 
Valves, you get a wider choice of ball 
valve types and sizes. 


Rockwood Ball Valves have these other 
important advantages too: 


Ease of maintenance — no lubrication 
required; parts replaceable with 
ordinary tools. 





Larger waterway diameters for smoother 
flow. 


Durability — built to withstand rough 
handling during installation... long, 
hard usage afterward. 


Get the complete details from your 
Rockwood man, or write Rockwood 
Sprinkler Company, Ball Valve Depart- 
ment, 254 Harlow Street, Worcester 5, 
Mass. Distributors in all principal 
industrial areas. Rockwood Sprinkler 
Company, A Division of The 
Gamewell Company, A Sub- x jouson 
sidiary of E.W.Bliss Company. ~ 


? 


ROCKW@OD 


BALL VALVES 
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STEAM 


TRC~-97 
TOP TOWER#3 


New Bristol Series 670 Meta- 
graphic receivers measure only 
7" wide by 74" high on panel, 
come in a wide selection of 
models, including 1-, 2-, and 
3-pen models and models with 
manual-automatic, manual- 
cascade, and manual-auto- 
matic-cascade control stations. 


eA CNN BNO LOSI TEAL 


the USHR-PLANNED 
FTRRE GCI VET stew sristor metagrapnic 


offers you more features for easy installation, flawless operation, and fast, 


no-down-time servicing than any other 4-inch-chart pneumatic receiver. 


At last, here’s the ideal pneumatic receiver for graphic panel 
applications. 

It’s Bristol’s new Series 670 Metagraphic, the receiver with 
complete plug-in versatility and convenience, plus these new 
user-designed features: 

Simplified control switching between functions — Allows the 
easiest start-up procedures for automatic or cascade operation. 
Just adjust process to line up color-coded indicators and switch 
to automatic or cascade operation as desired. 

Uniform control switching — All receiver models have the same 
convenient, easy-to-remember switch positions for the various 
types of control: cascade position; 3 o’clock; manual position, 6 
o'clock; and automatic position, 9 o’clock. 


Simplified, uniformly-planned control switch- 
ing facilitates process start-up and operator 
training. 


Brightly-colored distinctively-shaped pointers 
signal process deviation from set-point, even 
at a distance. 


Simplified chart change and inking— Chart changing is a one- 
hand operation. A new chart can be slipped into place in an in- 
stant. The capillary inking system can be filled from the front of 
the receiver. 

And that’s not all: Series 670 gives you such outstanding fea- 
tures as rectilinear chart coordinates for easiest reading, easy 
connections for any type of control, and sparkless mercury- 
switch disconnect of electrical circuit when plug- 
in chassis is withdrawn. ACCO 

Write for complete data on the new Series 670 wa 
today. The Bristol Company, 111 Bristol Road, 

Waterbury 20, Conn., a Subsidiary of American 
Chain & Cable Company, Inc. 0.43 


Complete plug-in versatility—long a Meta- 
graphic feature—insures continuity of service. 


B R t Ss : Oo s ... for improved production through measurement and control 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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HILL:S-McCANNA - 
S =P YSZ 
Design _ - 


... the only ball valves available 


for service to 1000° F! 


WEAR LIFE is remarkable because there is no metal-to- 
metal contact. The ball is cradled snugly between two non- 
metallic seats. No lubricant is required. oe ( 


DIRT OR SCALE CAN'T PREVENT TIGHT SHUTOFF— 
the ball is wiped clean each time the valve is operated. 


LEAKTIGHT STEM SEALING safely contains toxic, cor- 
rosive, or flammable fluids. 


TWO-WAY SHUTOFF is provided by double seats, It 


doesn't matter which way the valve is installed in the line. , 
MINIMUM PRESSURE DROP because of the big, round, . 
turbulence-free flow area through the ball. Smaller valves 
will do the job. . 
A COMPLETE LINE—1/4” through 12”... screwed, socket - ons - 
weld, or flanged ends .. . for temperatures from —150° to ee 
1000° F ... pressures from 107 mm Hg to 1000 psig. A 

3 » 
ASK FOR NEW CATALOG No. 1200— =~ 
complete specifications, temperature- . 
pressure relationships, Cy values, dimen- Er. all 
sions, weights, materials, and service nee Tt 


recommendations. You can select the as ‘\ 
valves you need directly from its pages. 
Send for your copy today. 


PERFECT FOR. AUTOMATIC 
AND REMOTE CONTROL— eco- 
nomical,.» compact, fast-acting, 
reliable—a complete line of air- 
operated valves for every job 





HILLS-MCCANNA COMPANY 


a 400 


Valves and parts stocked nationwide 
by leading Industrial distributors 


MAPLE AVENUE, CARPENTERSVILLE, SE, 
i. 

<a 
<a 


NO FLOW LEAK- 
AGE—When the 
valve is shut off, 
line pressure 
forces the “‘float- 
ing” ball tightly 
against the down- 
stream seat. The 
seat seals against 
the valve body. 
The higher the 
pressure, the 
tighter the closure. 


AUTOMATIC WEAR TAKE-UP prolongs McCannaseal 
valve service life. As wear occurs, ball and seats are 


What these valves 
really control 


tin 61 @)—) 





snugged down into “wedge” by corrosion-resistant, 
nonflexing, nontorsional spring. 
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— 
| McCannaseal® 
z top-entry valves. 


aa Flalet-1° be tale) 
models meet 
applicable API 
and ASA specifi- 
cations. Patent 
EVelelit-te lola 


McCannaflo® valves of metal or 


heavy-duty PVC construction. 







Closed 


QUARTER-TURN OPERATION — 
When the hole in the ball is in line 
with the pipe, the valve is wide open. 
A quarter-turn closes it completely. 





STEM SEALING IS SOLVED—Two 
seals are maintained under constant 
compression by the stem nut which 
can be tightened to compensate for 
wear. The lower seal is back-seated 
so that line pressure works with it to 
prevent leakage. 
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Valve Design 


... now, with the most 
extensive line of lowest cost 
operators available! 


When you look into a Hills-McCanna diaphragm valve, 
you immediately see that all of the working parts are sealed 
off by the tough resilient diaphragm which also serves to 
control the flow. Consider the operating advantages: 


LEAKTIGHT SHUTOFF—even against solid particles 
which might lodge on the seat. 

NO CONTAMINATION OF FLOW—especially important 
with foods, syrups, antibiotics, or any sanitary application. 


PROTECTION of working parts against corrosive action of 
acids, alkalies, other materials. 


NO PACKING, hence no leakage around stem. Toxic, 
corrosive, and flammable fluids are safely contained. 


SELF-CLEANING DESIGN, simple maintenance, excellent 
throttling control. 


COMPLETE LINE—1/2” through 16” sizes—screwed, 
flanged, socket weld, and other end connections... pres- 
sures to 150 psig, temperatures to 400° F... more than 10,000 
combinations of bodies, bonnet assem- 

blies, and diaphragm materials to fit your 

service needs. 


ASK FOR CATALOG No. 104 giving 
complete specifications and service rec- 
ommendations. 


Hephrega 
Valves 
Aide m canna 


+ 





HILLS-MCCANNA COMPANY 





400 MAPLE AVENUE. CARPENTERSV 
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by leading industrial distributors 


FAST, EASY IN-LINE 
MAINTENANCE— 

the body always stays 
in the line. Bonnet as- 


What these valves 


really control 


sembly and diaphragm 
are easily removed as 
a unit. 


is cost! 
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SUPERIOR DIAPHRAGM 


DESIGN—patented seal- 
ing bead prevents leaks 
where others fail. Less 
closure force is required, 
longer life is insured. 
Available materials in- 
clude reinforced elasto- 
merics and solid plastics 
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Open 


= 


Throttling 


Here's real economy 
in remote controll 


The low cost, 
high reliability, 
and compact 
size of Hills- 
McCanna air- 
operated 
diaphragm 
valves make 
them an 
outstanding 

buy for auto- 
matic and remote 
control service. 
Be sure to ask for 
Bulletin 134-A, 


La 


DOUBLE PROTECTION against leakage 
of hazardous fluids provided by outside 
stem and yoke or semisealed bonnets. 


TECHNOLOGY 


Butadiene and polymers 

New ways to produce polymerization-grade buta- 
diene are the talk of the HPI, as part of growing 
interest in polybutadiene rubber. Shell Development 
appears to have hottest thing going, in this respect, 
with its new extractive distillation via acetonitrile. 
How it works: Product from butane dehydrogena- 
tion unit, a mixed C, saturate olefin stream, is vapor- 
ized—then fed to the middle of the main extraction 
column. There it contacts acetonitrile containing up 
to 10 percent water. Olefins containing solvent from 
the column’s bottom move to a stripper that makes 
crude butadiene product overhead. End purification 
yields 98-percent-pure butadiene. Shell claims the 
process is more economical than former extractive 
distillation methods, which use furfural, or go the 
copper ammonium acetate route. 


Rejoicing in orthoxylene camp 

Orthoxylene seems to be off and galloping as a 
phthalic feedstock, after taking a back seat for years 
in favor of naphthalene. 
Reduced plant through- 
puts and lower yields that 
have long held orthoxylene 
back are disappearing. 
Reason: Better catalysts 
and engineering design. 
Already on the bandwagon 
are Scientific Design—and 
getting ready to jump on 
are Badger Manufacturing 
and England’s Grange 
Chemical, both of which 
will use Cal Research’s 
phthalic anhydride proc- 
ess. Other considerations: 
Price will be important 
factor in inroads orthoxy- 
lene can make in open 
market. Look for a possi- 
ble price war between or- 
thoxylene, and coke-oven 
and petrochemical naph- 
thalene. 


The automation scene 

On the automation scene, Celanese is planning 
computer-directed control system for its new acetyl 
manufacturing plant being built at Bay City, Texas. 
The system will perform on-line monitoring and con- 
trol of a new process for producing acetaldehyde. In 
initial production phases, only limited amount of 
process will be computer-controlled. As more operat- 
ing information becomes available, additional control 
loops are expected to be placed under computer 
direction. 

The system will monitor input signals on flows, 


i Lop uclug, 


temperatures, pressures, liquid levels, specific gravi- 
ties, and other process variables at a maximum scan- 
ning rate of 200 points per second. Key variables 
will be logged by typewriters, along with calculated 
values of production rates, yields, efficiencies, ma- 
terial balances, and other engineering information. 

Meanwhile, Atlantic Refining is onstream with one 
of largest computer centers in East at firm’s Phila- 
delphia refinery. In addition to high-speed data 
processing for product inventory and delivery control, 
payrolls and cost distribution, the computer center 
will guide future decisions on refining, marketing and 
product-development operations. 

Monsanto will install four open-loop digital com- 
puters for process control at its Chocolate Bayou, 
Texas, ethylene complex. And, Amoco completes 
automation picture with announcement that its 
closed-loop computer control of 140,000-bpd distil- 
lation unit is onstream. Big crude unit has been tied 
to computer monitoring system since last year, and 
is now fully automatic, with closed control loop for 
evaluation tests and program checkout. 


Panning plastic pipe 
High density polyethylene pipe combined with a “butt-fusion” technique 
marks a milestone in plastic pipe applications. Developed by Phillips 
Chemical, the pipe is lightweight, non-corrosive, tough and durable. 
After the fusion process is completed, only about 20 seconds of cooling 
time are required. 


Motorized revolution 

Hottest thing going in automobile field these days 
seems to be Texaco’s revolutionary experimental 
engine, which the company has been perfecting for 
16 years. Fuel? You name it! This model, known 
as a “lean-mixture, stratified-charge, spark-ignited 
engine,’ will burn jet fuel, LPG, kerosine—even 
furnace oil. It can use diesel oil, while retaining the 
spark plug. It is able to thwart the knock in conven- 
tional gasoline by cutting down the time the gas-air 
mixture is in the cylinder—so it needs no instantane- 











MODERNIZE YOUR TANK FARM NOW 


with the new Varec All-Weather Breather Valve that 
works perfectly in -60° winters and +125° summers. 


Here’s all-weather performance that’s been proven 
through two full years of Eastern Canada’s rough- 
est climate... frigid winters... hot, humid summers. 
Yet never once did Varec’s rugged new Fig. 2000-61 
ALL-WEATHER Breather Valve fail to operate per- 
fectly. What’s more, this petro-chemical plant can 
look forward to the continuation of this 100% 
performance for many tough seasons to come. 


By modernizing your tanks with this new Varec 
ALL-WEATHER Breather Valve, you are now 
assured of tank safety and vapor saving efficiency 
the year around. 


NEW FIG. 2000-61 MODEL... 
TWO-WAY PROTECTION AGAINST FREEZE-UP. 


Here’s how Varec engineers have solved the cold- 
weather problem: First, both pressure and vacuum 
pallets utilize a flexible diaphragm of special non- 
frosting, icing-resistant material. This eliminates 
possible freezing between pallet and seat ring. 


Second, a special non-frosting, icing-resistant com- 
pound is used to coat the pallet perimeter and stem, 
guide-posts and tip of seat ring. Ice and snow scrape 
free when the pallet lifts. 


For complete information on the 


Varec Fig. 2000-61 ALL-WEATHER Breather Valve, 


write for Varec Bulletin No. CP-2701, Dept. PR-1500-4. 


THE VAPOR RECOVERY SYSTEMS COMPANY 


2820 North Alameda Street - 


Branches and Representatives in Principal Cities 


TRADE @® MARK 
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ous-combustion, high-octane fuel. Fully patented by 
Texaco, the engine is only one of its kind under 
development. 

Disadvantages: It’s heavy, accelerates slowly, 
would cost $150-200 more than conventional engine, 
require revamp of present automotive production 
facilities, thus adding to retail markup. But this one 
bears watching. A sudden switch to the new engine 
could cut fuel consumption in half, disrupt HPI’s 
high-octane gasoline marketing structure. Say the 
researchers: Some new specialty fuel, possibly naph- 
tha, will prove most suitable for engine. 


Electricity from gas heat 

Direct conversion of gas heat into electricity is 
moving a step closer to practical use in a research 
program undertaken jointly by the American Gas 
Association and General Dynamics Corp.’s General 
Atomic Division. Project’s aim: To develop a small, 
low-cost thermoelectric module which could be used 
to convert part of the heat from a gas flame directly 
into small amounts of auxiliary electric power—a 
compact, durable and lightweight low-cost device 
which is adaptable to multiple production techniques. 
The project is already underway at General Atomic’s 
John Jay Hopkins Laboratory, San Diego, Calif. 


Regular octanes approach premiums 

Premium gasolines have taken their second octane 
drop in a year, according to a recent survey of U.S. 
gasolines made by Ethyl Corp. Research octane ratings 
on premiums dropped from an average of 99.4 to 
99.3 last August. Now another drop is reported for 
July 1961, giving an average of 99.2—or a total 0.2 
drop. During same yearly period, regular grades went 
up 0.2 numbers to an average Research rating of 
92.7 for July. 

Motor octanes for premium and regular grades 
averaged 90.0 and 84.4, respectively, for July. These 
octane trends represent an increasing sensitivity for 
regular with a decreasing sensitivity for premiums. 
Look for octane emphasis to continue shifting favor 
of regular grades of gasolines. 


Surprise in phenol picture 

Phenol from direct oxidation of benzene? That 
would be a surprise—but it’s the conclusion many 
are drawing from Schenectady Varnish’s announce- 
ment that it will construct a complete phenol plant 
in New York State. Company management is keep- 
ing quiet about the whole affair, but it is known that 
the firm has an interest in a phenol process with 
fewer by-product problems than those posed by sul- 
fonation, chlorination or cumene techniques. The 
consensus: An unusual reactor design combined with 
a revised catalyst system may make the venture a 
success. Poor yields have been the big deterrant in 
making benzene via vapor-phase oxidation. 
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Liquid to solid 

Dow Chemical’s physical research lab is up with 
a method for putting one phase of a liquid-liquid 
extraction system into a solid or gel form. Techniques 
place the solvent phase inside a polymer for packed- 
bed handling. Advantages: Decrease in physical loss 
of extractant because of entrainment and emulsifi- 
cation. Thus far, Dow has placed tri-n-butyl phos- 
phate inside styrene divinylbenzene polymer beads 
to form the gel phase. 


A new look at fires 

Certain chemical fire inhibitors are much more 
effective when applied to the air around the flame, 
rather than to the burning fuel or center of the 
flame, according to latest study of National Bureau 
of Standards. 

Early in the investigation, an attempt was made 
to put out a natural gas flame by applying the in- 
hibitor—methyl bromide—to the itself. The 
inhibitor would not extinguish the fire. Later, how- 
ever, when the inhibitor was applied to air around 
the fire, the fire was put out. 

The conclusion: An inhibitor applied to the au 
is much more effective than when added to the fuel. 
Reason: If inhibitor is applied to fuel, extinguish- 
ment is achieved when mixture is about 50 percent 
fuel and 50 percent inhibitor by volume. On the 
other hand, when inhibitor is added to surrounding 
air, extinguishment occurs when the inhibitor con- 
stitutes two to three percent by volume of the total 
resulting oxygen-nitrogen mixture. 


gas 


The reason for the great variance between results 
from these different methods of application is still 
being investigated. Results of this study suggest that 
the mechanism of inhibition depends on properties 
of the intact inhibitor molecule rather than on de- 
composition products of it. 


Maleic from fluid bed? 


Production of maleic anhydride in a fluid bed is 
catching the imagination of the HPI, now that fluid 
bed method has produced phthalic anhydride suc- 
cessfully. The big drawback thus far has been poor 
yields, as noted by American Cyanamid and Union 
Carbide, both of which tried it. But fluid-bed ad- 
vantages are keeping some companies interested. Ex- 
ample: Badger is using fluid-bed technique for 
phthalic, while experimenting with maleic, but says 
the big problem is adequate catalyst. Advantages of 
prospective process: Reduction of air-to-benzene 
molar ratio by 50 percent, better recovery, substan 
tially decreased fumaric losses. 


Chemicals and big money 

Big-scale chemical production and research proj- 
ects are in the limelight as Manufacturing Chemists’ 
Association announces that $2.5 billion will be spent 
in 1961-62 on chemical production and research 
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When evaluating a product— 





Your Construction Force Is Interested Not 
Only In Delivery, But Vendor Flexibility 

In Sequence Rescheduling to Conform to q FIELD CONSTRUCTION 
Construction or Maintenance Requirements y, 


COMPLETION 











Glitsch Can Extend Extraordinary Cooperation To You In Time of Need — 


For emergency maintenance or re- 
J) snwet arrangement of shipping sequence for 


EFFICIENCY 
CAPACITY 
FLEXIBILITY 


-}  seavice QUIPMENT DESIGN 
EXPERIENCE field erection requirements, you will OPERATING 
ENGINEERING & ESTIMATING find Glitsch interested in your problem 
and willing and anxious to cooperate 


in every way possible. 


... Another example of the excellent 


7 
cost/value ratio of Glitsch products foe onauie SERVICE 
and services. F te, 


PROCESS ENGINEERING MAINTENANCE 


EWER ACCIDENTS SR 
, COST/VALUE 
/ : RATIO 


DEPENDABILITY 


EQUIPMENT LIFE 


LESS LOST 
ACCESSIBILIT TIME 


PUR 
INSPECTION SAFETY CHASING 


EXECUTIVE 


PRODUCTS — Glitsch Lightweight “Truss-Type” Ballast Trays, Sieve, TECHNICAL — Fractionating Tray Engineering: Process, Mechanical, 
Bubble Cap, Dualflow, Disc, Donut, Accumulator, and Mist Eliminator Trays Structural, and Metallurgical Designing. Pressure Vessel Engineering: 
... Pressure Vessels, Contactors, Reactors, Filters, Heat Exchangers, and Pressure, Temperature, Wind, Earthquake, and Dynamic Designing. 
Other Specialty Products... Bubble Cap and Riser Assemblies, Flanged Special Product Engineering: Research and Development and Model 
and Dished Heads, Machine Time, Stampings, Knitted Wire and Woven Mock-Up. Special Tooling and Machine Design for Specific Purposes 
Wire Screen. and Problems. 


FRITZ W. GLITSCH & SONS, INC. 


General Offices and Manufacturing Plant: 4900 Singleton Boulevard, Dallas 
Houston « Tulsa » Baton Rouge Cleveland « New York City « Chicago « Los Angeles « Charleston ,W. Va. ¢ Uxbridge ,Canada Monterrey, Mexico 
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projects. Non-chemical 
firms represent 30 percent 
of companies that will in- 
vest in chemical business. 
Here’s the breakdown: 
Plastics and resins, $566 
million; synthetic fibers, 
$217 million; synthetic 
rubber, $100 million; or- 
ganics, $922 million; labo- 
ratories, $237 million; fer- 
tilizers, $225 million; 
chemically processed met- 
als, $62 million; and mis- 
cellaneous chemicals, $232 
million. 


Polyolefin Latexes 

Polyethylene latex is the 
latest innovation in petro- 
chemicals, as Spencer 
Chemical announces new 
secret process to be used 
in a plant at Calumet City, 
Ill. Spencer is keeping 
quiet about the new polymerization process, which 
employs an unidentified catalyst that induces poly- 
merization via a special latex starter. The big ques- 
tion for competitors: Is the material added as ethyl- 
ene or as a polymer of low molecular weight? What 
is known: Process builds a latex-length molecule, 
with a weight around 30,000 from shorter segments. 
The product: It is reported to have the qualities of 
almost pure polyethylene, and will have biggest out- 
let in textile treating, polish formulations, and paper 
coatings. 


PRODUCTS 


Eyeing epoxies 

Epoxy resins have been expected to grab up big 
chunks of the markets held by other resins—mostly 
because of good adhesion, toughness, versatility and 
chemical resistance. But the big growth has not come 
about. Yet, uses for epoxies are rapidly on the in- 
crease, especially in adhesives and surface coating. 
Other types of resin products have thus far not come 
close to equaling epoxy qualities. 

The inhibiting factors: High cost, and resistance 
of consumers to change. For example, epoxies have 
proven value as replacement for bolts, nails, weld- 
ing, etc., but the versatile resins have encroached 
very little in these areas thus far. Answer probably 
lies in a bigger job of promotion, plus more time 
for proven performance. 

Bisphenol-A production, 90 percent of which goes 
into epoxies, will naturally be affected. Present pro- 
duction is at 10 million pounds a year, but some 
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In HPI capital 


Houston Petroleum Center—to be largest such center in the world, is a 
$7.5-million project now under construction, covering 26%/2 acres. Total 
square feet: 350,000. 


experts are talking about 100 million pounds for 
polycarbonates by 1970. Still others don’t see the 
picture as optimistically. The one thing that seems 
certain is that there will be no shortage of bis- 
phenol-A in the immediate future. Capacity at the 
end of 1959 was at 70 million pounds, while pro- 
duction levelled at 44 million. By mid-1961 an addi- 
tional 45 million will come on stream. 


New emulsion stops seepage 

A petroleum-based emulsion which seals the bot- 
toms and sides of irrigation canals and ditches against 
water losses through seepage has been developed by 
Standard of California. The method was demon- 
strated on drought-stricken farmlands in Wyoming, 
where it showed an improvement of two-thirds or 
more in reducing water losses. Previous tests in Cali- 
fornia and Oregon showed the sealing compound is 
capable of cutting seepage in highly porous canals 
up to 90 percent or better. 

Irrigation farmers throughout the West are ex- 
periencing the third year in a row of subnormal water 
supplies. 


ECONOMICS 


Now automation’s being leased 

Smaller HPI companies are carefully eyeing leased 
mobile data-logging equipment as means to get in- 
expensive process information, usually requiring an 
investment of between $50,000 and $150,000 for 
fully equipped unit. Larger firms that have used the 
mobile units in the past have found they pay off. 
Examples are Shell Development, currently revamp- 
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POWELL’ PERFORMANCE PAYS OFF 


It is a matter of record, in refineries everywhere, that 
Powell valve performance really is paying off. 

And equally important is the fact that whether you 
need valves to control the flow of water, oil, gas, air, 
steam or corrosive fluids—available in steel, bronze, 
iron or alloys—Powell has them. 

You'll find every Powell valve is designed by engi- 
neers long experienced with the industry's valve 


sie 


requirements . . . and built by craftsmen who take 
pride making a valve you can count on. 

So, by filling your flow control needs quickly, with 
truly reliable valves from one source of supply, you too, 
can be sure of valve performance that will pay off. For 
further information or assistance with special problems, 
contact your nearby Powell valve distributor or write 
The Wm. Powell Company, Cincinnati 22, Ohio. 


115th year of manufacturing industrial valves for the free world 


POWELL PETROLEUM VALVES 


THE WM. POWELL COMPANY CINCINNATI 22, OHIO 
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ing its van, to be equipped with digital computer, 
and Phillips Petroleum, which claims to have in- 
creased output of its Sweeny, Texas, ethylene opera- 
tion by 10 percent, via mobile data-logging. 


Acrylonitrile overcapacity 

Overcapacity, that dreaded word, is on the lips of 
the big acrylonitrile producers, as excess production 
hits 50 percent. Output last year was close to 220 
million pounds—but this will double with completion 
of Du Pont’s new Beaumont plant. Catalyst that 
touched off problem: Chemstrand and Du Pont, two 
large acrylic fiber producers, are now making own 
acrylonitrile. 

Meanwhile, other big outlets, such as plastics and 
nitrile rubbers, continue steady growth, but not 
enough to offset overcapacity. The big picture: Pro- 
ducers slash prices 40 percent, and hope this incentive 
wil! encourage use of product in new areas while 
speeding growth of present consumers. 


Scanning supply and demand 

Total demand during second-quarter 1961 aver- 
aged 9.3 million bpd—same as in 1960—but 1 
percent less than the IPAA prediction. The com- 
paratively poor showing is due to weak gasoline 
consumption—1.7 percent lower than same quarter 
in 1960, and 3.3 percent lower than forecast. How- 
ever, a chilly April accounted for a slightly bette: 
picture for fuel oil. 

Look for total petroleum demand in August 
through October to average 9.4 million bpd, about 
2.2 percent higher than in same months in 1960. 
Demand during the second quarter was 90,000 bpd 
under IPAA prediction, while total supply was 
120,000 bpd over the forecast. Thus, inventories ran 
200,000 bpd higher than anticipated, making total 
inventories on June 30 about 20 million barrels 
higher than predicted. Practically all overcapacity is 
in refined products. 

Second-quarter crude runs to stills averaged 7.95 
million bpd, lower than last year’s second-quarter 
rate. This, combined with high refined-product in- 
ventories, would make an 8-million-bpd throughput 
for August-October seem best. 


Latest refinery inputs 

Crude oil importers throughout the nation reported 
refinery inputs of 8,230,992 bpd to the Oil Import 
Administration for the year ending March 31, 1961, 
says the Interior Department. In Districts I-IV, re- 
finery inputs of 7,064,448 bpd were reported by 134 
refiners, and in District V, 29 refiners reported re- 
finery inputs of 1,166,544 bpd for the same period. 

Residual fuel oil importers on the East Coast re- 
ported terminal inputs of 649,636 bpd for the year 
ending September 30, 1960. 

Assistant Secretary of the Interior John M. Kelly 
says input data is being made public for the first 
time in response to requests for the information. 
Reports covering inputs will be published regularly 
in the future. 


what Nop Rulug- 


A change in education 

The target: A more versatile chemical engineering 
education in less time. The weapon: The revised 
curriculum at University of Texas, begun last Sep- 
tember. The result: Only four years of study for 
undergraduate degree in chem engineering, rathe 
than usual five. “Chemical engineering students . 
have widely divergent backgrounds, interests, abilities 
and training,” says Dr. John J. McKetta, University 
Chemical Engineering Department Chairman and 
chairman of the Editorial Committee, HyprocarBon 
Processinc & PeTRoLEUM REFINER. “It is impos- 
sible to design a fixed curriculum fitting the needs of 
each student. A good program must . . . permit the 
student to pursue his own interests.” 

The required work consists of 113 semester hours 
with 50 percent in science and mathematics, 30 per- 
cent in engineering and design, and 20 percent in 
English, the humanities and social sciences, Required 
work is similar to that in previous programs, except 
that algebra and trigonometry—to be required for 
College of Engineering admission in 1962—-are no 
longer offered. 

The elective program is composed of 21 semestet 
hours to be chosen from seven study areas. These 
include four fields of work 
tions and management 


research, design, opera- 
and two types of industry 
nuclear and materials. The seventh area is optional, 
for students who have still other interests. Says Dr. 
McKetta, “This system permits . . . flexibility on the 
students’ part, and it is geared to educate engineers 
capable of resolving the problems of today’s rapidly 
changing technology. Our plan is gaining interest in 
many other engineering schools.” 


Republic Natural proposes sale 

Socony Mobil may buy the assets of Republic 
Natural Gas for $150 million. The sale is subject to 
reservation to third parties of some $110 million in 
oil and gas payments. The deal, also subject to Re- 
public director-stockholder approval, plus appropriate 
tax rulings, does not have an established cash or 
stock basis as yet. 


INTERNATIONAL 
HPI route to lysine 


Caprolactam synthesis as a more economic route 
to lysine is being tried by Netherlands State Mines, 
currently producing the material on a semi-commer- 
cial basis. NSM is keeping quiet about details of the 
process, but points out that caprolactam is selling for 
50 cents a pound, while lysine is going for $5 a 
pound. This leaves plenty of margin for processing 
costs via the caprolactam synthesis route. Du Pont 
has been making lysine by fermentation, but has 
dropped out of the business because of high pro- 
duction costs and weak markets. 

for more about what’s happening 
in HPI, turn to Page 180 





Parsimonious Piping 


When heat is a costly commodity, you must 

be miserly with it. In plants where relatively 
slight heat loss is critical, fractional 
improvements are valuable. Caposite pure 
Amosite Asbestos moulded insulation is just 
that valuable bit better. It combines extremely 
low heat transmission with great durability, 
ease of use, light weight and low cost. 


CAPOSITE 


AMOSITE ASBESTOS INSULATION 


(( 
y \ 
gale 
AMMA 


Cape 


Enquiries to Cape Insulation and Asbestos Products Ltd. A subsidiary of The Cape Asbestos Company Ltd. 
114 & 116 Park Street, London, W.1. Telephone GROsvenor 6022. Cables: Incorrupt London 
or to: Cape Asbestos (Canada) Ltd., 200 Bloor St. East, Toronto, Ontario; Capamianto SpA via Sant’ Antonino 57, Turin, Italy. TAS463 
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9 $ % against 


oxeriaatewe Internal corrosion 


* Ten years of measurements in 
refineries and gas plants prove its 
high efficiency and economy. For 
as little as SO¢ per thousand barrels 
of throughput, Humble COREXIT 
prevents internal corrosion in pipe 
still overhead, distillation towers, 
vapor recovery systems and other 
refining units. Equipment life is ex- 
tended, you make longer runs be- 
tween turn-arounds, and down time 
is reduced. COREXIT makes im- 
portant savings in every refinery and 
gas plant where it is used. For com- 
plete information on technical serv- 
ices and COREXIT formulations to 
meet your specific requirements, see 
your Humble salesman or contact 
Humble Oil & Refining Company, 
Houston, Texas. 














HUMBLE OIL & REFINING CO. 
America’s Leading ENergy COmpany 


@ENCO and COREXIT are registered trademarks of Humble Oil & Refining Company 
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AUSTIN-WESTERN PRODUCTS SAVE TIME AND MONEY 


Safe, fast, profitable way to lift, 
carry or place any load in 5-ton range 


It’s Austin-Western’s economical new 
3-wheel hydraulic crane! This versatile 
Model 110 is your answer to the limi- 
tations of fcrk lifts and conventional 
3-wheel cranes. Why? Because of its 
18-ft. 7-in. telescoping boom and 220° 
swing. The 110 can actually outlift all 
other 3-wheel cranes over-the-side. Its 
low 8-ft. 10-in. overhead clearance and 
the easy maneuverability of its dual tire, 


rear trunnion power steering permit it 
to work in even the tightest quarters 
with ease. 

Other time and money saving 
features include dual front driving 
wheels; road speeds from 2 to 18 mph. 
Torque converter and full hydraulic 
reversing mechanism are standard. The 
110 can be adapted to your particular 
job needs with various combinations of 


A-W hydraulic cranes are available in 


features and equipment. And it’s de- 
signed and built for easy, economical, 
troublefree maintenance. 

Why not take a good look at this ver- 
satile new piece of materials handling 
equipment. Ask your Austin-Western 
distributor for a demonstration or write 
us for details. 


5 models; capacity ranges from 5 to 11 tons! 


« 
Au st i n -We st e r n CONSTRUCTION EQUIPMENT DIVISION, AURORA, ILL. Y BL y 


BALDWIN :- LIMA: HAMILTON 


Hydraulic cranes 


Power graders . 
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Motor sweepers ° 


Road rollers ° 
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For more than 25 years Lurgi has been serving the petroleum industry. Lurgi designs and 


constructs plants based on own developments, as well as plants based on processes licensed 
by other European and American companies, either on the basis of delivery contracts or 
engineering contracts. 








- . . 


Hydroformer plant of ESSO AG. at Hamburg-Harburg 


Distillation of petroleum, synthesis oils, and tar oils under atmospheric pressure, under vacuum and high vacuum. 
Stabilization and redistillation of gasoline and benzole. 

Thermal and catalytic cracking processes. 

Thermal and catalytic reforming processes for the conversion of heavy naphta into high octane gasoline. 
Hydrorefining and hydrodesulphurisation of gas oil, gasoline and benzole. 

Electrostatic dehydration and desalting of crude oils. 

Refining of lube oils with wax recovery. 

Production of synthetic fuels, waxes, hard wax and alcohols. 

Absorption of propane-butane and gasoline from gases. 

Recovery and processing of liquefied gases (LPG) and pure hydrocarbons by fine fractionation. 
Chemical or extractive refining of liquefied gases (LPG), gasoline and diesel oil. 


Polymerization of propylene-butylene to produce gasoline. 


Cracking of crude oil and light petroleum fractions. ( LURGI ‘) 








LURGI GESELLSCHAFT FUR MINERALOLTECHNIK MBH Associated Lurgi companies: 
FRANKFURT AM MAIN ss GERMANY Lurgi Apparatebau Gesellschaft mbH 


Lurgi Gesellschaft far Chemie und Hittenwesen mbH 
Lurgi Gesellschaft fir Chemotechnik mbH 
Lurgi Gesellschaft far Warmetechnik mbH 





NEW... 
WALWORTH PVC BALL VALVE 
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WITH REALLY LONG LIFE BUILT IN 


Here’s the ball valve that beats them all on longevity—the Walworth Polyvinyl Chloride Ball Valve. 

With its super-rugged construction, this valve is on the line to stay! O When you handle tough, 

corrosive fluids, and want fast, tight shut-off get Walworth PVC Ball Valves. Your Walworth dis- 

\ tributor can recommend from the most complete line of PVC Valves and fittings available today. 

Ds Only Walworth offers all these long life features ina PVC Ball Valve: 1. Full port opening. 

Ball port is same nominal I.D. of the pipe itself. Full flow. Minimum turbulence. 2. Single- 

end, external adjustment. Holds operating torque | 
to the minimum. Ball rotates at a fixed location. 
Maintains alignment. 3. Rugged stem-to-ball 
construction. Assures quick, positive shut-off 
every time. Built to last through 250,000 cycles 


.--equivalent of 80 years of normal service! 4, 


& 


Tefion seat rings. Fully supported to provide leak- 


proof seating. High corrosion resistance. 5. Type 


a —“ 


i normal impact PVC. Corrosion-resistant, non-aging. Non-toxic. Non-flammable. Extra 


rugged construction. Write for bulletin 196. * Walworth Co., 750 Third Ave., N. Y. 17, N. Y. 


WAIL.WwO RT E<. 


The Walworth Companies: Alloy Steel Products Company « Conoflow Corporation « Grove Valve and 
Regulator Company * M&H Valve and Fittings Company « Southwest Fabricating & Welding Co., Inc. 
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Nothing is left to chance by Sun Oil Company when they determine octane requirements for cars and octane 
ratings of fuels. Highly precise scientific equipment is used. This equipment is driven by a U.S. PowerGrip “Timing” 
Belt. This belt was a must because it gives foolproof, positive drive transmission, does not require lubrication, main- \ 


tenance, or attention. a Staaf 
TB 107 US : SH 
StS UE ‘ ~~ Me cS 











Wherever the refining industry and its related affiliates 
operate, you'll find U.S. Rubber Industrial Rubber Products helping them 
to function more efficiently... more profitably, helping to shorten the path 
to even more outstanding developments and products. 
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“Permobond lining should last 7 times longer 
on our 100,000-gallon hydrofluorosilicic acid storage 
tanks,” says the superintendent at Kaiser Aluminum’s 
Mulberry, Fla., plant. U.S. Permobond® linings are ex- 
pected to last 15 to 20 years, are especially suited for 
highly corrosive “problem” chemicals, can be applied 
to both existing and new equipment. 














sa 
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Showing no appreciable signs of wear after 17 
years of hard usage carrying power to the John A. 
Manning Paper Company’s beater drive, this set of 
U.S. Royal V-Belts looks good for many more years of 
service. Known for maximum reliability and safety, U.S. 
Royal V-Belts provide top efficiency, exceptional length 
stability, and long service life for all types of drives. 

VBilll 








For every industrial rubber product need, turn 
to US. For Conveyor Belts, V-Belts, the original 
PowerGrip “Timing””® Belt, Flexible Couplings, 
Mountings, Fenders, Hose and Packings... 
custom-designed rubber products of every de- 





’ * 


Vital link between tanker and shore-side storage 
facilities, U.S. Oil Suction and Discharge Hose is used 
by practically every major oil company, most barge opera- 
tors, large and small. It combines toughness, flexibility, 
and relatively light weight with excellent resistance to 
the widest variety of fuels. U.S. Amazon® hose is made 


in sizes and types to fit every loading or unloading need. 
H 119 











scription. Discover why U.S. Rubber has become 
the largest developer and producer of industrial 
rubber products in the world. See your U.S. 
Rubber Distributor or contact US directly at 


Rockefeller Center, New York 20, N. Y. 


a 
WORLD'S LARGEST MANUFACTURER TS United States Rubber 


OF INDUSTRIAL RUBBER PRODUCTS 


MECHANICAL GOODS DIVISION 
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IDEA CHEMICALS IN REFINED PRODUCTS. 
Armour cationic aliphatic organic chemicals help 
meet the strict specifications required of refined 
products by new technological advances. They have 
suggested many applications ideas to refiners be- 








cause Armour additives have an affinity for metal 
surfaces; reduce gum formation; improve filterabil- 
ity; control bacteria; neutralize free acids; act as 
oiliness agents toimprove lubrication; stabilize color. 


Almost any refined product can use an Armour 
chemical. 


PETROLEUM CHEMICAL SALES DEPARTMENT 


Armour Industrial Chemical Company 


One of the Armour Chemical Industries + 5738 N. Central Expressway « Dallas 6, Texas 
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IN GASOLINE—PREVENT CARBURETOR 
ICE ACCUMULATION, REDUCE ENGINE 
STALLING. The addition of DUOMEEN?® to 
gasoline prevents ice from accumulating in auto- 
mobile carburetors and eliminates resultant trou- 
bles. Duomeens also inhibit corrosion in gasoline 
transmission lines and storage facilities. They are 
efficient even at low concentrations: 1000 barrels 
of gasoline require only 1.5 to 4 gallons of Duomeen. 


IN YOUR APPLICATION, TOO! 
Armour’s new research facilities are geared 
to meet the most demanding require- 
ments of refiners. For details on how 
refiners’ needs are being resolved, write 
for Armour’s new booklet on Armour 

Idea Chemicals for Oil Refiners. 

Just send the coupon. 


IN FURNACE OIL AND DIESEL FUEL 
OIL — INHIBIT GUM, DISPERSE SLUDGE. 
Armour ARMOLAD® inhibitor-dispersant addi- 
tives combat gum formation and disperse pre- 
formed sludge into finely divided particle sizes. 
Results: improved filterability and minimized noz- 
zle-clogging. Added benefits include color stabili- 
zation with no serious emulsion problems. Cost is 
as low as 0.5¢ per barrel of oil. 


ARMOUR INDUSTRIAL CHEMICAL COMPANY 
5738 N. Central Expressway, Dallas 6, Texas 


Please send me your new booklet on Armour Idea 
Chemicals for Oil Refining. 


Name..... es ks eee 
Company. . 
Address 


Cia... Zone State 


eeeeeeeeeeeeeeeeeee 
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...a harsh corrosive? 


Glasteel thrives on solving problems like these 


“Problem Storage” is a primary area for 
the Glasteel storage tank. 


if your product is sticky, Glasteel helps 
you overcome the cleaning problem. 
Because it’s glass inside (steel outside), 
your Glasteel tank meets the product 
with a smooth, glossy surface un- 
matched by even the most highly fin- 
ished metal or plastic. Your product has 
little chance to adhere or build up resi- 
due in a Glasteel tank. 

If it is sensitively pure, your product 
will pick up no impurities oon a 
Glasteel tank. Glass is inert. Never puts 


For more data on advertised products, use cards, last page. 


itself into the product. It protects the 
purity, flavor and aroma of whatever 
you store in it. That’s why it should be 
no surprise to learn that Glasteel stor- 
age is a standard practice in the phar- 
maceutical industry. 


If it’s a corrosive, you can store your 
product safely in Glasteel. Glasteel is 
completely resistant to all acids (except 
hydrofluoric) and to alkalies at ambient 
temperatures. 

Save two ways. The profit return with 
Glasteel storage tanks is reflected in 
two ways: 


HypDROCARBON 


#1. In tanks of 10,000 gallons and 
more, Glasteel is actually lower in price 
than stainless steel. In the 30,000 gal- 
lon range they cost half as much. These 
savings are immediate. 

#2. In tanks of any size you save 

money when storing corrosives, because 
Glasteel tanks last 20 years and more, 
require little maintenance. 
More information. Our Bulletin 975 
spells out the economic facts and speci- 
fications for Glasteel storage. We'd be 
happy to send you a copy, or to answer 
specific questions. Write to the address 
ents on the facing page. 
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What’s new in reactors? 


The silhouette of this reactor is dif- 
ferent from our earlier “R” series. So is 
the exterior color—a light blue. In fact 
from top to bottom this Pfaudler® 
“RA” Series Reactor is new. 


Two new drives. Select the TW for 
power requirements up to 15 H.P., or 
the BH if your needs take you up to 
60 H.P. and higher. Both are compact, 
easily installed and maintained. Both are 
very quiet, too, a much-appreciated dif- 
ference when a full line is in operation. 
Mirror-image top head. The symmetri- 
cal pattern formed by an equal number 
of nozzles on each half of the top head 
means you need only a minimum of 
headroom and pipe to hook up an “RA” 
reactor. You can also feed two side-by- 
side reactors from a single tee. 

Offset drain. You get fast drainage be- 
cause the outlet is offset and in the 
direct sweep path of the agitator. The 
outlet is in fine with the top-head man- 
hole for convenient inspection. 
Corrosion resistance. Inside there's 
Glasteel 59 for resistance to all acids 
(except HF) to 350° F., and even 
450° F., depending on concentration. 
Mild alkalies at moderate temperatures 
are also permissible. Thermal shock 
resistance is 30% greater than in the 
“R” Series. Abrasion resistance has been 
increased by 20% 

And the ‘smooth surface that resists 

build-up gives you high heat transfer, 
increased product yield, fewer shut- 
downs for cleaning. 
Stock delivery. Two weeks from receipt 
of your order you can have delivery on 
500, 750, 1000 and 2000 gallon vessels. 
We need a little more time for other 
standard sizes through 4000 gallons. 
New Bulletin 988 puts all the details 
at your finger tips. Write for it. 


How to match the 
material to the 
application 


This solvent recovery condenser has 
733 square feet of heat transfer sur- 
face. It took 140 one-inch-diameter 
Monel tubes, 20 feet long, to provide 
this. The shell and expansion dia- 
phragms are also made of Monel. Bon- 
nets are carbon steel. This unit will be 
used at 75 psi, at 400° F. For a more 
corrosive service, a duplicate design is 


being made of Carpenter—20 Cb. 

All of which leads us to the point 
that you get the right materials that 
best suit your application when you 
come to Pfaudler. 

We are in the unique position of offer- 
ing a complete choice—in solid or lined 
construction. We can pick from (in 
combination where needed) Glasteel, 
Monel, Hastelloy, nickel, aluminum, 
stainless, Inconel, tantalum, titanium, 
zirconium, etc. 

Outline your problem and you will 
receive a prompt, thorough recommen- 
dation. 





Put F-C Glasteel Pipe? 
to work with just 
four easy steps 


Here’s a corrosion-resistant, high-integ- 
rity, lined pipe that you can install in 
four easy steps. 

First take a section of Pfaudler F-C 
Glasteel Pipe (the F-C means “field 
cut”) and cut to the length you want 
on a standard, dry abrasive cutoff wheel. 


Next, thread—just as you see in the 
picture. 

Third step: Fire-polish using a small, 
portable furnace. (You can get one 
from Pfaudler at a modest cost that you 
will recover through the savings from 
a few installations. ) 


Then, thread on flange and belt sand 
to assure that gasket seat is flat and the 
flange connection seal-tight. 


Details: This pipe is 1% inch glass in- 
side, steel outside. It resists most acids 
to 350° F. and handles alkalies at mod- 
erate temperatures. It’s pressure rated 
at 150 psi and you can currently get 
fast delivery on 114, 2, and 3-inch di- 
ameters in lengths through 10 feet. 
Ask for Bulletin 989. 


Address all inquiries to our Pfaudler Di- 
vision, Dept PR-81, Rochester 3, N. Y. 


FLUIDICS AROUND THE WORLD 


Pfaudler Permutit is a world-wide com- 
pany with manufacturing plants in Ger- 
many, Great Britain, Canada, Mexico, and 
Japan, as well as the United States. 
+Patent applied for 


PFAUDLER PERMUTIT inc. 


Specialists in FLUIDICS .. 
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. the science of fluid processes 





*FLUIDICS is the Pfaudler Permutit 

program that integrates knowledge, 
equipment and experience in solv- 
ing problems involving fluids. 
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is Creep affecting 


your high-temperature 
operations ? 


The container for heavy liquids at high temperatures, 
shown above, is a striking example of creep failure. Note 
the “necking down” below the supporting lip and the 
bulging of the container near the bottom. 

Creep is a time-dependent plastic flow occurring under 
stress, usually at elevated temperatures. In a creep- 
rupture test, three distinct stages are observed. The ini- 
tial stage has a relatively high, but steadily decreasing 
creep rate. In the second stage, the rate is constant and 
provides the minimum rate of the entire test. The creep 
rate in the third stage increases steadily to rupture. 

Creep is but one of five major failure mechanisms that 
can affect your high-temperature operations. The others 
are oxidation, thermal fatigue, carburization and 
phase change. Any one or a combination of these mech- 
anisms Can result in reduced service, frequent repair or 
costly replacement of your high-temperature equipment. 

You should, therefore, select suppliers who are aware 
of these failure mechanisms, so that they can assist you 





AMERICAN 


| Brake Shoe 
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in selecting a material and a design that will insure 
longer life and more dependable service. 

Here at Electro-Alloys and at our Research Center in 
Mahwah, New Jersey, we have studied in detail the 
significance of all of the failure mechanisms as they 
relate to metal composition, design, service conditions 
and manufacture of heat-resistant alloy castings. 

Our Research Center, for example, pioneered the 
establishment of a creep laboratory and has played a 
major role in defining the variables affecting validity 
and precision in creep-rupture testing. 

From these studies, we have developed new high 
alloys for use in heat-resistant castings. But more im- 
portant, we have become better qualified to assist you 
in getting maximum life and reliable service from high- 
temperature equipment. 

Our local sales representative will be happy to discuss 
any of your problems concerning heat-resistant applica- 
tions. Please feel free to call on him. 


>I} ELECTRO-ALLOYS DIVISION © Elyria, Ohio (@& 


. 
“eue® 


HypROCARBON PRocESSING & PETROLEUM REFINER 





OVER 3000 HOURS ON STREAM... 
Clark non- lube pommempeer still nae original piston rings and trim! 


Foreground—Clark Non-Lube Model CRA Balanced/Opposed Compressor in an air separation plant. 


Uncontaminated nitrogen gas for a 
liquid oxygen refrigeration cycle is 
kept “bone dry” in this Clark Non- 
Lube Model CRA-6 Balanced/Op- 
posed Compressor. Installed in 
Wheeling Steel’s new air separation 
plant at Steubenville, Ohio, the 1250 
bhp unit has shown remarkable de- 
pendability since startup. After going 
through initial blowdown, initial start- 
up, and 3000 hours on stream, the 
machine is still operating with iis first 
set of piston rings and trim. 


There are several reasons for this on- 
the-job endurance: 


e The compressor operates: at a 
conservative speed to hold down fric- 
tion and temperature levels. 


e Staging is extremely conserva- 


on ty 


tive—five stages are used to compress 
nitrogen from atmosphere to 565 psi. 


e Nign-lubricated, non-metallic pis- 
ton rings, packing rings and riders are 
used to prevent hydrocarbon contam- 
ination of the gas stream. 


e Compressor piston rods and cyl- 
inder liners are micro-polished to min- 
imize wear and heat of friction. 


e The non-lube cylinders are con- 
nected to the crankcase by extra long 
distance pieces. Lubricated areas of 
the piston rod do not enter the non- 
lubricated cylinder. 

e Clark Balanced/Opposed design 
provides smooth, vibration-free per- 
formance. The foundation need only 
be large enough to support the weight 
of the compressor. 


Blowers, Compressors, 
Gas Pumps, Rootsmeters, 
Vacuum Blowers 


Working together in allied industries . . . 


Centrifugal Contactors, 
PODBIELNIAK Distillation Apparatus, 
Instrumentation 
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e Unit was furnished as a complete 
package with overhung motor, all in- 
tercoolers and interconnecting piping 
mounted on the compressor frame. 

The new tonnage oxygen plant at 
Wheeling Steel is just one of many 
modern processes where Clark Bal- 
anced/Opposed Compressors have 
been specified because they can do 
the job best. 

Air or gas, lube or non-lube, 75 to 
8000 bhp, vacuum to 50,000 psi... 
Clark has the compressor—and the 
experience—to help you make the 
most profitable choice. The next time 
you plan a new facility, take advan- 
tage of them both. Contact your near- 
est Clark representative first! 


CLARK BROS. CO. OLEAN, N. Y. 


DRESSER 
§ iNDUSTRIES 
eS. Inc. 


OIL + GAS + CHEMICAL 
ELECTRONIC + INDUSTRIAL 
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BREAKTHROUGH IN 
PRESSURE SWITCH ACCURACY 


at reduced prices 


The high accuracy associated with instruments costing several hundred 
dollars is now obtainable with new Barksdale pressure switches at a 
retail cost of $19.00 to $30.00. Accuracy of +1/2% is guaranteed and 
+2/10% accuracy can be supplied when required. Substantial price re- 
duction is accomplished by use of erector set design and a major invest- 
ment in production tooling. A wide choice of “tailored to the job” features 


(see column at right) meets your specification requirements exactly. 


ADJUSTMENT 


LEAKPROOF eg 


WELDED 
DIAPHRAGM 


2 
INSTRUMENT 
QUALITY 
SNAP ACTION 
SWITCHES 


THESE POINTS ARE IMPORTANT 


WE BUILD IN 


EXTREME ACCURACY 
and DEPENDABILITY 


maintained during 
operating life due to 
direct acting design 


OPERATION 
IN ANY POSITION 


which saves the installation 
costs encountered in mount- 
ing a switch that uses liquid 
switching elements 


MMUNITY 
TO VIBRATION 


you can mount the switch 
directly on your vibrating 
or moving equipment. 


ee ee ee ee ee ee ee 





WE DON’T USE 


LINKAGES & 
BEARINGS 


which, as they wear, 
make the setting of the 
pressure switch drift. 


C( ————~_ ELEMENTS 
<= 


which make the switch 
difficult to mount and 
very critical to vibration. 


BELLOWS 


which make the 
pressure switch 
sensitive to vibration. 


f: 
PR E SWITCH DIVISION <A SS 


New line of Barksdale pressure switches announced 
Improved accuracy, reduced cost and higher proof pres- 
sures are advantages made possible by design innova- 
tions in the new Barksdale diaphragm pressure switches. 
Accuracy of + '%% as compared to the customary 
+ 1% is guaranteed, and each unit is tested for repeat 
accuracy of set point and re-set point before shipment. 
Accuracies of + 710% are available on request. 


Erector set design offers dual benefit 

The basic unit of all Barksdale diaphragm pressure 
switches is a diaphragm surrounded by a heavy protec- 
tive capsule to which components may be attached as 
required. Addition of a switch, switch bracket and ad- 
justing bracket to the basic unit makes a stripped switch 
for use in a common cabinet with other electrical devices. 
(Original equipment manufacturers need not pay for a 
housing which is not needed.) Addition of a sealed 
housing to the stripped switch completes a weather- and 
vapor-tight switch unit. A standard housing with integral 
terminal block or an explosion proof housing with 
integral terminal block may be specified. Erector set 
construction allows a wide choice in specifications that 
approximates a custom made switch and permits use of 
cost-cutting mass production methods that are reflected 
in lower prices. 


Proof pressures to 300 psi 

In the low settings the new Barksdale pressure switches 
will actuate at 0.1” mercury with proof pressure to 10 
psi. In higher ranges they will go up to 300 psi proof 
pressure at settings to 150 psi. 


Important additional advantages 

Because the housings of Barksdale pressure switches are 
independent of the sensing and switching mechanisms 
changes in ambient temperature will not throw these 
switches out of adjustment. 

The adjustment brackets are specially designed to pro- 
tect switch terminals against shorting during adjustment. 
Lead wires are held down by a tension clip. They cannot 
be pulled out accidentally and thereby throw off the 
switch adjustment. 

Mounting brackets may be oriented in any of four 
directions. 

Tamper proof adjustment covers have servicing instruc- 
tions on the inside to allow for painting of the units. 
Standard pressure connection is 4%” npt female pipe 
fitting. One-half inch fittings suitable for mouting directly 
on 12” pipe can be supplied on request. 

Standard housing has 42” nps conduit connections and 
a terminal block. The latter is accessible without remov- 
ing the housing by lifting a cover plate. 


Ask for new catalog and handbook 

Complete details on Barksdale diaphragm, piston and 

bourdon tube pressure switches are included in a new 

catalog and handbook. This free book is a practical aid 

in planning the vital link between your electric and 
hydraulic circuits. It contains a glossary of 
terms, a schematic demonstration of oper- 
ating characteristics, and a suggested step- 
by-step procedure for simplifying pressure 
switch selection. In addition, the book 
gives a complete run-down on all the detail 
features leading to the unit that answers 
your specific control problems. Send for 


arksdale valves. 


5125 Alcoa Avenue, Los Angeles 58, California 


your copy now, or ask your Barksdale 
representative. 
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= WMI 


Maximum Operating Pressures and 
Temperatures 


as encountered in modern chemical processes 
require process equipment which, from a ma- 
terial and constructional point of view, resist 
the most severe physical stresses and chemical 
attacks. With our strip-wound pressure vessels 
the core tube withstands the chemical attack 
while the strip layers carry the load exerted 
by the internal pressure; two facts which 
guarantee a maximum operating safety. 


PHOENIX-RHEINROHR AG 


VEREINIGTE HUTTEN- UND ROHRENWERKE DUSSELDORF 
GERMANY 


Staggered strip layers Staggered strip la ers » Staggered strip 
Core tube ; : Core tube 


Core tube 
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Oval “overcoat” 
for a problem 
pipeline 


J-M METAL-ON 


in “long-legged”’ form 


cut insulation costs 
for Shell Oil 


A piggy-back steam tracer line made 
insulating asphalt pipelines at Shell 
Oil’s Norco, La., plant a problem. 
Every foot of pipeline—if insulated 
in standard fashion—would have re- 
quired insulation a size larger than 
normal. And there were miles of pipe 
involved. 

Johns-Manville and its contract unit 
in New Orleans, McCarty-Branton, 
Inc., studied the problem and made an 
unusual recommendation. They sug- 
gested using elliptically shaped, 
“long-legged”’ Metal-On®, the alumi- 


‘ 


} 


num-jacketed pipe insulation. This 
oval shaped pipe covering fit right 
over the asphalt pipes and the trouble- 
some tracer line—and saved substan- 
tially in the cost of insulation. 

Typically, Johns-Manville had the 
answer for this insulation problem. 
Your insulation jobs, too, will be solved 
best by Johns-Manville. For further 
information, write to J. B. Jobe, Vice- 
President, Johns-Manville, Box 14, 
New York 16, N. Y. In Canada, ad- 
dress Port Credit, Ontario. World- 
wide, cable Johnmanvil. 


JOHNS -MANVILLE 


JOHNS-MANVILLE J/M} 


AN INSULATION FOR EVERY COMMERCIAL AND INDUSTRIAL USE 


For more data on advertised products, 


PRODUCTS 


Close-up of line section showing steam 
supply line and 144” copper tube tracer 
atop main line before it is coated with 
material used to bond it to main pipeline. 


rf — — SEND FOR FREE SAMPLE — — 4 


Johns-Manville, Box 14 
22 East 40th Street 
New York 16, N. Y. 


Please send me a sample of Metal-On 





NAME 





TITLE 





COMPANY 





ADDRESS 





cITY 





COUNTY 
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DO YOU HAVE AN APPLICATION 


...for Cost Saving Low Temperature Piping ? 


snestic! ‘manufactured mate 
Mal. 


Pics: Stich oni Maianled 
than austenitic: grades. 


Availability: Full range of sizes 
from 1” to 14” in Capitol 
stock. 


Inventory Program: We believe 
in carrying stock and will 
consider stocking your 
sizes. 


Capitol Pip. now stocks large quantities of mill rollings and no supplier with an inven 

the above materials in sizes from 14” to 14” tory rogram? Help us help you Cut Cows 
in various wall thicknesses. Are you still by ae ee for design 
using high priced substitutes for your low tions in Refining, Chemical, Utility, 
temperature applications due to minimum and Missile fields. 








PIPE & STEEL PRODUCTS, INC. 


MAIN OFFICES: HOUSTON DISTRICT SALES: 
1275 Suburban Station Building P.O. Box 22104, 3315 Mercer Street 
Philadelphia 3, Penna. ¢ phone LOcust 8-8288 Houston 27, Texas © phone JAckson 6-4761 


62 


Yon, D we” 


oer ‘ T » 
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8.46 billion Btu/hr since 1958 


up to 45,000,000 btu/hr for horizontal box types and 
up to 30,000,000 btu/hr for packaged vertical-cylin- 
drical units. Individual field-erected units have been 
supplied in capacities up to 340,000,000 btu/hr and 


Let the process industry’s own record be your guide in 
selecting an experienced supplier of direct-fired heaters. 

From December 1958 to May 1961, Foster Wheeler 
processed contracts for the supply of 190 direct-fired 
heaters. Their total capacity is approximately 
8,458,900,000 btu/hr absorbed. 

About one-half of these heaters are smaller units 
with capacities under 30,000,000 btu/hr. They in- 
clude vertical-cylindrical, cabin and horizontal box 
types; shop-assembled units and special designs. 

Shop-assembled heaters for quick delivery range 


FOSTER @ 


NEW YORK TORONTO 
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LONDON 


may be furnished in any capacity desired. 

The experience revealed in this record is brought 
to processors through the services of the largest and 
most experienced group of process and furnace design 
specialists serving the industry. To get in touch with 
them, write to Foster Wheeler Corporation, 666 Fifth 
Avenue, New York 19, New York. 


WHEELER 


PARIS MILAN TOKYO 
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HUNDREDS 

OF ~Xy 
SALESMEN Se 
oil : BESIDE YOU . 
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Es Through REFINERY CATALOG, hundreds of in- 
dustry suppliers maintain sales representatives at 
your convenience 24 hours a day, the year round. 
Complete or condensed catalogs, detailed descriptive 
and comparative information on Refining Industry 
products and services, indexing and cross-indexing 
... the REFINERY CATALOG Offers all of these features 
to make your buying or specifying job as fast and 
efficient as possible. 

You can dispense with a roomful of suppliers’ 
literature. In one complete, easy-to-use buying-refer- 
ence, REFINERY CATALOG provides efficient, finger-tip 
control of the buying and specifying functions. 


... 24 hours a day! 


Take advantage of the unique, indispensable 
service offered by the 1,000-page REFINERY CATALOG. 
Reach for the industry buying handbook the next 
time you buy or specify equipment or services. 


Included in the current REFINERY CATALOG is 


the 128-page A*S*A Refinery Piping Code 


REFINERY CATALOG 


Q 





when you need 


CAUSTIC FAST 


... call 


4 FMC F/RST/ 


the time we save may be your own 


With one of the biggest electrolytic caustic-chlorine plants 

in the industrial east . . . situated for fast access to railway 
mainlines, waterways and highways... we can give you superior 
service on both NaOH and KOH. 

Since we frequently supply many customers faster than producers 
who are closer as the crow flies, we may be able to save as much 
time from order-to-delivery for you, too. 


To find out, call us first the next time you need quick service 
on a spot shipment. 


CAUSTIC SODA 
Liquid 73% 
“Liquid 50%, Regular and 
Low-Chloride Grades; 
Flake, Solid and Ground. 


Putting tdeas to Work 


FOOD MACHINERY AND CHEMICAL CORPORATION 
Chior-Alkali Division 


Genera! Sales Offices: 
161 E. 42nd STREET, NEW YORK 17 
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The only valves with ALL these features! 


) 1. Complete identification on 
--* metal disc. 


2. Depressed-center, knobbed 
handwheel avoids hand injury. 


3. Hi-temperature, anti-galling 
stainless steel yoke nut insures 
trouble-free service. 


4. Stainless steel packing gland 
studs and nuts won’t corrode. 


5. Quality general purpose pack- 
ing in the only adequately sized 
stuffing box in the industry. 


6. Bolting nuts have clearance for 
socket wrenches — a real safety 
feature! 


- Round bonnet flanges for even 
distribution of bolting stresses. 


8. Widest, best designed, spiral 
wound gasket for leak proof service. 


9. All gate valve seats hard faced 
ith Stellite — standardized only 
by Vogt. 


10. Stainless steel gates hardened 
to 500 Brinell with flatness of two 
t bands (.000022 inches). 


11. All pressure parts are forged 
steel to insure safety. 


12. Maximum interchangeability 
of parts. 


13. Fillets on all corners increase 
strength. 


14. All exterior surfaces are treated 
with a phosphate coating for rust 
prevention and as a base for 
painting. 


15. A complete line of Vogt valves 
is carried in stock. 


For literature 
write to Dept. 24A-FPR. 


HENRY VOGT MACHINE CO. 
P. 0. Box 1918, Louisville 1, Kentucky 


vOO fittings, flanges & unions 
SALES OFFICES: Camden, N.J., Charleston, W.Va., « For Direct Long Distance to 


Chicago, Cleveland, Dallas, Los Angeles, New York, Louisville dial: 502 ME 4-9411 
St. Louis 
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. removes 
carburetor deposits 


keeps 
carburetors clean... 


At a minimum additive package cost S-41-K provides outstanding performance. 
It cleans-up carburetors in which deposits have formed and keeps them clean. 
S-41-K has been proven, in actual use, to function without introducing undesirable 
side effects. You can eliminate, with S-41-K, a common headache for mechanics 


and motorists alike . . . rough engine idling, frequent stalling and gasoline waste 
due to dirty carburetors. 


For further detailed Ce nt ral Soya 


information write to . Chemurgy Division 


1825 North Laramie Avenue + Chicago 39, Illinois 
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SOLID FOUNDATION FOR PROGRESS 


Engineering Research is the backbone of Elliott developments 
in centrifugal compressor design. Persistently exploring new 
paths to broader application flexibility, better operating effici- 
ency, increased reliability, Elliott compressor research engi- Oo 
neers study aerodynamic, thermodynamic, mechanical, metal- 
lurgical and related subjects to improve and perfect the 
performance of Elliott compressors. ELLIOTT COMPANY 
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TOMORROW’S 
COMPRESSOR 


IS BEING 
DEVELOPED 


HERE This is a part of the Elliott compressor 
development facility—a highly-sophisticated prov- 
ing ground for new ideas. 

With the research equipment pictured here, new 
compressor wheel designs, new diffuser and return 
channel patterns, new inlet and discharge geometry 
can be evaluated. A multiplicity of temperature and 
pressure probes report conditions at test stations 
from inlet to discharge. Compressor components 
under study can be operated as an open air system 
or as a Closed loop. 

The knowledge gained with this and other unique 
research facilities will assure continued advances 
in the design and application of Elliott compressors. 


This is one of 

the Elliott machines now in service 

into which has been incorporated 
fundamental basic knowledge already gained 
through the use of the above facility. 


ELLIOTT COMPANY 


ONT cers eniittst ae w ter an 
INTEGRATED COMPRESSOR ~ sli 
& DRIVER UNITS 2c", ce hy 


Springfield, Ohio 


TURBINES « GENERATORS «¢ MOTORS « COMPRESSORS + 
TURBOCHARGERS « EJECTORS «¢ STRAINERS « TUBE CLEANERS 





fake NEWIHERM o 


Test its STRENGTH Test its EASE OF APPLICATION 


NEWTHERM is unusually strong and Undoubtedly, NEWTHERM is one of the easiest of 

rigid—a feature of special importance materials to apply. It is supplied in plastic form and ina 

in the larger, more vulnerable sections. wide range of standard-sized sections and slabs, smoothly 

Put a sample section or slab on part of finished and straight edged for immediate fitting. The 

your plant and prove for yourself its finished job is very neat, with minimum joints, and 

outstanding ability to withstand impact appliers particularly appreciate the handleability of the 

and water damage. See how it with- material — especially in difficult situations. 

stands rough handling in transit and 

erection, minimising breakage in ship- 

ment and erection by unskilled labour READ ALL ABOUT NEWTHERM 

at the most remote sites. in a specially prepared booklet. Sizes, 
compressive strength, thermal conduc- 


tivity,—this and much more useful 
Test its MOISTURE RESISTANCE 


information can be on file if you write 
Even totally immersed in water, for your copy now, to the sole manu- 
NEWTHERM retains much of its facturers Newalls Insulation Co. Ltd. 
strength and rigidity. It does not become 
deformed when incontact with water, thus 
work-in-progress need not be covered. 
Especially on contracts where weather 
conditions would delay the application 
of insulation— NEWTHERM is the 
material to use. 


Test its LIGHTNESS 


Unusually light for such a high- 
efficiency material NEWTHERM 
compares favourably in this respect 
with other insulants far inferior in 
strength. That meanseasier handling and 
fewer breakages—even thelargestsection 
is easily carried in one hand. 


NEWALLS (Reg’d Brand) 


NEWTHERM calcium siticate inculation 


... for temperatures up to | 400°F. 











NEWALLS INSULATION CO. LTD. 


Head Office: WASHINGTON, CO. DURHAM, ENGLAND. 
A member of the TURNER & NEWALL ORGANISATION 
Offices & Depots at: LONDON, GLASGOW, MANCHESTER, NEWCASTLE 
UPON TYNE, BIR MINGHAM, BELFAST, DUBLIN,BRISTOL & CARDIFF. 
Agents and Vendors in most markets abroad. 
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SUPERIOR DESIGN + TOP QUALITY CONSTRUCTION 
+ MAXIMUM INTERCHANGEABILITY 
+ OPTIMUM /4ATERIAL GROUPS AVAILABLE 


== BROADEST HYDRAULIC COVERAGE 
WITH MINIMUM CUSTOMER INVENTORY 
OF PUMPS AND COMPONENTS 
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CAN CUT YOUR PUMP INVENTORY COSTS 
AS MUCH AS 85% 


Maximum interchangeability means 
far fewer parts required fo fill all 
your day-to-day needs. 


The effectiveness of integrated design of Peer- 
less Type DL and DM process pumps can prob- 
ably best be shown by a recent customer’s order. 
This custome: purchased 150 process pumps 
for his plant. Of the group, 120 have inter- 
changeable parts. As a result, pump inventory 
of spare parts can now be cut to a fraction of 
former requirements freeing important dollars 
for many other uses. And with the greater 
interchangeability, the customer predicts even 
more savings because of speedier maintenance 
work and less time lost waiting for proper parts. 

And, if interchangeability of Peerless Type 
DL and DM pumps captures your interest, 
please remember this fact. Because Type DL 
and DM pumps are of integrated design, you 
can order them out of stock just the way you 
need them. For example, there is a choice of The Peerless Type DL and Type DM process pumps will handle 
semi-open or enclosed impellers; water or air Virtually all liquids used in, the chemical. process_and refining 
cooled backplates; oil or grease lube bearing types with a vertically split case, and both models have capacities 
housing; packing or mechanical seals; and liquid sues, Wak ae meadehe hice 6 Sean ends oF a 
ends of any machineable metal. the Type DM models have a range of 450°F. 

There is one more point to be told about these 
pumps. They are real performers. Proven time 
after time, they efficiently pump virtually all 
liquids used in the process industries. FOR EXAMPLE: WITHIN FIVE DIFFERENT SIZE PUMPS 
THESE 22 PARTS ARE INTERCHANGEABLE — 


VERSATILE IS THE WORD FOR THIS 
PEERLESS DL—-DM PROCESS PUMP 





Shaft . Water slinger & 
Back plate set screw 

Packing rings . Lockwasher-bearing 
Radial bearing . Gasket-volute case 

. Packing gland . Gasket-thrust plate 
. Thrust bearing . Oil retainer plate 
Pump frame . Oiler: constamn level 
. Impeller lock nut . Lockwasher-impeller 
. Bearing lock nut - Gland clamp 

Seal lantern packing - Splash plate 

. Key . Retaining ring bearing 
Thrust plate 


INTEGRATED / DESIGN FOR GREATER EFFICIENCY 
* AND SAVINGS 


m= 
QOOSNATPwNe 


~ 
_~ 











Putting Ideas to Work Offices: Peerless Pump, Hydrodynamics Division, Food Machinery & Chem. Corp. 


’ oy . . . 301 West Avenue 26, Los Angeles 31, California 
New York; Detroit; Cleveland; Chicago; Send me Bulletin B-1608 1) 


Have field tact me () 

Peerless Indianapolis; St. Louis; San Francisco; rchaeiadateess ines to 
5 Mittin . Se ompany 

Pump Atlanta; Plainview; Lubbock; Phoenix; saa 
Albuquerque; Los Angeles; Fresno. ay. 


Distributors in principal cities. *44*ess 
Consult your telephone directory. City 








HYDRODYNAMICS 
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SARCO 
TOPICS 


DOWNTIME DOWN 
—OUTPUT UP 


Continuous processing... two big 
words in the world of petroleum 
processing ...and one big headache 
when the line has to shut down 
unexpectedly. It’s not just the pure 
pain in the neck that mechanical 
failure produces. It’s the costs that 
keep mounting during downtime. 


Let’s face it, no one can eliminate 
every bug. But steam trap failure is 
a bug there’s no excuse for. Not since 
Sarco created the Thermo-Dynamic 
Steam Trap, Type TD-50. 

For one thing, TD-50’s hardly know 
the meaning of the word downtime. 
For another, maintenance people like 
them for their ease of inspection and 
service. And TD-50’s don’t require 
high quality steam to function. 
Reichhold Chemical’s new Maleic 
Anhydride plant in Elizabeth, 

New Jersey, for example, has 
standardized on TD-50’s, for these 
very reasons. Of their 320 TD-50’s, 
most are in service on 35-lb. steam 
tracer lines. 

How come it’s so trouble-free? 
Because it’s simple, with only one 


The character pretending to inspect one of 
Reichhold’s TD-50’s is Sarco’s ad manager, 
who normally wears a gray flannel suit. We’re 
happy to see strainers used properly on this 
14-trap manifold to protect the steam traps, 
even if they don’t happen to be Sarco strainers. 


moving part. Its performance is 
uniform; it operates equally well on 
heavy, light, or no condensate load— 
even against back pressures up to 
50% of inlet pressure. It’s so rugged 
that superheat, water hammer, 
vibration, or corrosive condensate 
won’t affect it. If you should ever 
want to service a TD-50, a highly 
unlikely prospect, you can unscrew 
the cap, clean it, blow it down, and 
have it back on stream in 40 seconds. 


You ask how it works? Aha! That’s 
another story that goes back over 
200 years, and what better place to 
tell it than right here, in the 
section that follows. 


MR. BERNOULLI HELPS BUILD 
A BETTER STEAM TRAP 


We may be atrifle tardy in bringing 
it up, but Daniel Bernoulli, who 
dreamed up the “Bernoulli Effect” 
about 250 years ago, deserves some 
sort of accolade from us here at 
Sarco. A plaque perhaps, or his name 
in the foyer floor tile. Daniel was a 
famous Swiss mathematical genius 
and he was probably a little hesitant 
about even mentioning his slightly 
offbeat discovery, the “Effect,” 

in Hydrodynamica (1738). 


If you happen to have a spool handy, 
you can perform the simple “effect” 
right at your desk. Lay a cardboard 
disc with a pin through it on the 
table. Place the spool over the pin 
and blow —hard—and lift. The disc 
won't fall until you stop blowing 
because the air under pressure 
expands between the end of the spool 
and the disc. The pressure in this 
space is actually less than 
atmospheric, and the sum of the 
downward forces is less than the 
upward force of atmospheric pressure 
acting upon the disc’s bottom side. 
Well, of course it sounds rather 
remote, but what seemed like a 
simple parlor trick to Bernoulli has 
made it possible for us at Sarco 

to solve steam trapping problems 

by the dozens. In our Sarco 
Thermo-Dynamic Steam Trap 

Type TD-50, the cardboard disc is 
replaced by a stainless steel disc A, 
the spool tube by inlet tube B. The 
disc also acts as a valve and can seat 
on B, and also on outer seat ring C. 
When seated, the disc seals the inlet 
and the chamber D from the outlet E. 


Full attention now, because it could 
easily be your steam, condensate, 


or air we’re following here as it 
enters the trap, its pressure raising 
the disc and allowing fluid to flow 
radially across the underside of the 
disc. The velocity of air or condensate 
is comparatively low, exerting little 
influence on the disc, which remains 





clear of the seat, allowing free 
discharge. Ah, but now steam enters 
the trap. Velocity i increases greatly 
because of the steam’s greater 
internal energy. Presto! The disc is 
pulled toward the seat just as was the 
cardboard. At the same time, the 
radial steam jet raises the pressure 
in D by recompression, snapping 
the disc down on the seat. 
Downward force of recompressed 
steam in D, acting on the full area of 
the disc, is greater than the upward 
force of the inlet steam acting on 
the smaller area of the inlet orifice. 
So the disc remains seated, stopping 
all flow of steam, until pressure in D 
is reduced by condensation, and 
the cycle is repeated. 


BEYOND THE TD-50 
PRINCIPLE 


Surprise! In spite of the one-track 
subject matter you’ve had the decency 
to ingest so far, we manufacture 

a good deal more than TD-50’s. 


«As a matter of proud fact, we are 


the only company that makes and 
sells all five types of steam traps. 
After all, there is a place for 
Balanced Pressure Thermostatic, 
Float Thermostatic, Camlift Bucket, 
and Liquid Expansion Thermostatic 
Steam Traps too. And our knowl- 
edgeable engineers can tell you 
exactly where to use what—and how. 
And may we modestly add, that’s 

only the beginning? As long as our 
pre “sent conversation seems to consist 
of product name dropping, we’ll just 
mention the fact that we make 
exceptionally fine pressure and 
temperature regulators of rather 
astonishing variety and ingenuity. 
For example, we have a complete line 
of self-powered regulators for 
heating and cooling. And to make 
most effective use of these last few 
lines—strainer <inds—even 
hand and motor operated scraper 
strainer types. We could fill this page 
with lists of applications, testi- 
monials, and specifications, but it 
would be eminently more sensible 
simply to say: Tell us your problem. 
Write us direct, or contact your local 
Sarco sales representative or 

sales office. 


Pardon our monopolizing the conversation in this series of paid communiques, but we’re trying our 
best to interest you in certain subjects that concern us both—to the point where you'll communicate. 


SARCO COMPANY, INC 
635 MADISON AVENUE, NEW YORK 22, N. Y 
PLANT: BETHLEHEM, PA - 


STEAM TRAPS « 
STRAINERS 


TEMPERATURE CONTROLLERS 


* HEATING SPECIALTIES 
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STOPPLE 1 ——_—_——> 
Plugging Machines 




















TEMPORARY BYPASS 











MAIN LINE 





CUT SECTION 


a} “This method of plugging a line and bypassing 
the flow has been used extensively in plant and 
field operations with WMSon tapping and STOPPLE 
equipment. Many costly shutdowns have been 
avoided. Now, WMSon engineers have re-designed 
and improved the STOPPLE Plugging Machine. 
Result ... the all new STOPPLE IL... offering 
hydraulic operation, improved, simplified construc- 
tion, and economy—real economy!” 


@) “Here's tow STOPPLE II works. After the tap 
is made, the STOPPLE II is mounted on a WMSon 
SANDWICH Tapping Valve, and the plugging head 
is lowered into the line, stopping the flow com- 
pletely. New single link construction of the 
plugging head offers built-in simplicity . . . and 
strength for high pressure plugging.” 
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FROM 
DOWN 
THE 
LINE! 


NEW economy 
NEW improved design 
NEW interchangeable plugging heads . . . 


'WYSON’S ALL NEW STOPPLE II 


Plugging Machine for piping modification 
or repair WITHOUT SHUTDOWN! 











@ “Here's the major 

reason for this econ- 

omy. The STOPPLE II 

has a hydraulic cylinder 

that is interchangeable 

with plugging heads of 

different sizes. For = 

example, one hydraulic cylinder can be used on a 14”, 16”, 
18” or 20” line by using it in combination with a plugging 
head and housing of the proper size.” 


WMSon STOPPLE II with hydraulic operation is available in 
sizes 8”—30". The 4” and 6” units are hand operated. Single 
link is standard in all sizes. Write for additional information 
and specifications: Write Dept. G for Bulletin A-513. 


U.S. ANE OREIGN PATENTS AND PATENTS PENDING 


LD. Weéllicoon., [me 
P.O. BOX 40 © TULSA 2, OKLAHOMA 


REPRESENTATIVES AROUND THE WORLD 
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Low Cost Computer for the Process Industries 


ning and alarm functions to proceed independently of the 


A sophisticated low-priced control computer with capabili- 
ties ranging from simple logging to closed-loop control, the 
RW-330 brings you a new standard in flexibility. You can 
start with a small basic system that matches your current 
requirements and then add capabilities as you need them. 


TRW Computers Company has successfully installed more 
digital control computers than any other manufacturer. 
Because RW-330 design is based on this experience, you 
are assured that an RW-330 system offers the greatest value 
per dollar in computer hardware — in flexibility, reliability, 
efficiency. 

RW-330 FLEXIBILITY— Memory sizes range from 4,000 
to over 100,000 words; analog input capacity from 0 to 
over 1,000; an optional subsystem permits automatic scan- 


computer's control program. A similar degree of flexibility 
is afforded by the RW-330’s analog-output system, priority 
interrupt circuits, digital input-output equipment, fast-access 
storage, and command structure. 

RW-330’s are supplied in cabinets that match the applica- 
tion: rugged cabinets for harsh industrial environment, air 
purgable cabinets for hazardous environment, or standard 
control-room cabinets. 

RW-330 CAPABILITIES — RW-330 computing speeds 
exceed those of competitively priced machines; addition 
instructions can be performed in 260 microseconds, includ- 


ing access time. 


TRW Computers Company 


a division of Thompson Ramo Wooldridge Inc. 


TRW 
| AEE 


TO FIND OUT HOW THE RW-330 CAN BE APPLIED TO YOUR CONTROL PROBLEM, CONTACT ANY OF THE TRW COMPUTERS COMPANY OFFICES LISTED BELOW. 


220 North Canon Drive 
BEVERLY HILLS, CALIFORNIA 


1510 Esperson Building 
HOUSTON, TEXAS 
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200 East 42nd Street 
NEW YORK 17, NEW YORK 


3272 Peach Tree Road, N.E. 
ATLANTA 5, GEORGIA 


200 South Michigan Avenue 
CHICAGO, ILLINOIS 
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RW-330 ” 
applications 

in the 

process 


Since the 1959 installation of a TRW 
digital computer for control of a 
cat-poly unit, eleven TRW computer 
systems have been purchased or are 
in use by the chemical, petrochemical, 
and petroleum industries. 

Maintaining leadership in the field of 
automatic process control, TRW 
Computers Company now offers the 
RW-330 for any control job — large 
or small. Because the RW-330 is 
flexible in size, you pay for only as 
much computing and control capacity 
as you need, but can later expand 
your system for data logging and 
closed-loop control of additional 
plant units. 


The RW-330 is ideal for an 
“evolutionary” control system. Placed 
on-line as a data logger for a minimum 
initial investment, the RW-330 can 
be used to gain process knowledge by 
collecting and analyzing operating 
data. You can then expand your 
RW-330 to closed-loop control. 

The experience of TRW Computers 
Company is your guarantee in both 
hardware and systems engineering. 
Investigate the RW-330 in the light 
of your own requirements today. 


TRW Computers Company AN 
« division ot Thompson Ramo Wooldridge inc. -_ 
8433 Fallbrook Avenue, Canoga Park, California 
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"To Approve Inflation Is Like 
Swallowing Perpetual Motion” 


To The Editor: 

Portions of three articles in your June 
1961 edition typify the complacent atti- 
tudes and wishful or nonscientific think- 
ing of American The 
following summarizes the questionable 
statements from these articles: 

(1) Happenings, p 268, Donald Frend- 
zel (Bureau of Mines specialist analyzing 
trade with Russia)—-Under section titled 
“Benefits,” he seems to think that trade 
with the Russian slave-drivers will bene- 
fit their lead to peaceful 
coexistence. 

y | 


most citizens. 


slaves and 


2) American Optimism, editorial, 
p 15—American foresight will be better 
than that of others. 

3) How to Retire, Forrest E. Gil- 
more, p 135—Inflation of 2-3 percent 
per year will continue ad infinitum. 

Trade with Russia and her satellites 
will only strengthen world Communism, 
and this, in turn, will mean enslavement 
for millions who are now free 
even for 


perhaps 
Americans because impartial 
observations show we are rapidly losing 
the cold war. J. Edgar Hoover and 
Robert Welch believe the Communists 
will take us from within in the 


early 1970s if present trends continue. 


over 


Burying Experience. Russian rulers for 
many years have boasted that they will 
bury us. Khrushchev certainly has enough 
experience because he is personally re- 
sponsible for the murder of 12,000,000 
people. They also claim peaceful coex- 
fried 


balls. Their actions confirm these state- 


istence is as nonsensical as snow 
ments, so we had better start counter- 
attacking instead of hoping for the prob- 
lem to disappear magically. 

On the topic of foresight and inflation, 
I highly recommend the _ publications 
of the Institute for Eco- 
nomic Research (AIER), Great Barring- 
ton, Mass. All of their literature is good, 
but these are probably the best: 

“Useful Economics,’’ $1.00; 
and Control of the Cycle,” 
$2.00; “Twentieth Century Common 
Sense,” $1.00; “The First Quarter Cen- 
tury” (describes the 


American 


“Cause 
Business 


organization and 
goals of this noncommercial, nonpolitical 
free. 

This group is trying to 
scientific 


group), 
apply the 
method to economics and the 
social sciences. A theory is developed to 
fit observations and is changed, if neces- 
sary, as observations improve. The acid 
test of any theory is its ability to predict. 


They have developed a theory that has 
predicted the depressions, 
recessions, and booms of the U.S. econ- 
omy since 1927, so their thoughts cer- 
tainly deserve much wider circulation 
than they are getting. The business cycle 
depression to boom to depression, etc.) 
has plagued our economy for about two 
centuries. It is 


successfully 


caused by commercial 
banking practices that create unsound 
credit or inflationary purchasing media 
as the nation is recovering from a de- 
pression. This creates a false boom that 
ends when something triggers a retire- 
ment of this unsound debt. The severity 
of the ensuing depression is determined 
by the amount of debt to be retired and 
the rate of retirement. 


Like Perpetual Motion. When people 
talk of 2-3 percent inflation per 
they fail to that inflation is 
similar to perpetual motion. It is simply 
coin-clopping or theft of money from the 
nation’s This 
already invested in our 
when the government steals and reinvests 
it in its usual inefficient way, the econ- 


year, 
realize 


savers. stolen money is 


economy, so 


omy spurts forward temporarily. How- 
ever, when the temporary effect 
off, the economy must pause to adjust for 
this false push unless a new injection is 
made that 


wears 


increases the distortion even 
more. Eventually a pause in the form of 
a depression must come in any case. If 
the inflation is carried to the extent that 
money becomes almost worthless, a flight 
from that money to tangible goods takes 
place. Then nothing is saved for the 
future growth needs of the economy. 
Our nation is rapidly approaching this 
point as can be seen by the loss of our 
gold stock. The current influx of gold 
is only temporary. 

The outlook for our nation is indeed 
black if history is reviewed. Through- 
out history man hag eventually revolted 
against totalitarian oppression. If we call 
the result of this quest for freedom revo- 
lution or a forward step, then any move 
which tends to put more power into the 
hands of a few is a counterrevolution 
or a backward step even if the liberal 
politicians want to disguise it as humani- 
tarian or progressive. The size of our 
backward step is large if you consider 
that our federal, local gov- 
ernments now control 25 percent of the 
gross national product or 30 percent of 
our national Our liberties are 
rapidly disappearing into the bureau- 


state, and 


income. 
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BIG IN THE RUBBER PICTURE 


The simple one-step HOUDRY 
DEHYDROGENATION PROCESS 
produces butadiene for synthetic 
rubber throughout the world. In 
addition, it can produce butene. 
Other mon- and diolefins may 


also be produced 
from the corre- * 
sponding saturat- | 

ed hydrocarbons. 


PROCESS CORPORATION 
1528 Wainut Street, Philadelphia 2, Pa. 
*Houdry means Progress... through Catalysis 


Capacity placed 
on stream in the 
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U.S. since World War II is ca- 
pable of producing very close to 
50 per cent of the butadiene 
required by the domestic syn- 
thetic rubber industry. The 
HOUDRY DEHYDROGENATION 


PROCESS is also on 
stream in plants 
in Italy, West 


Germany, and 
Japan. Write for 
a full description. 


The Mail Box... 





cratic blackness of socialism. Khrushchev 
realizes this and that is why his Com- 
munist Party of the United States is 
pushing the same inflationary and _so- 
cialistic measures as the liberal fools of 
both the Democratic and Republican par- 
ties. 

Another question that AIER answers 
logically is what causes poverty? The 
answer depends heavily on their defini- 
tion of wealth and their breaking of an 
economy into its basic parts. 

While the group doesn’t even pretend 
to have all of the answers, they certainly 
have many fine thoughts that could 
prove invaluable to businessmen every- 
where. I believe the spread of these 
thoughts is essential to the preservation 
of freedom in the world. I also believe 
that anyone who falls for socialism or 
inflation will swallow perpetual motion 
under a different name. All three con- 
cepts are unsound because they promise 
something-for-nothing. 

Harry L. Harrity 
Whiting, Ind. 


Erratum 
To The Editor: 

There is a minor error in my article, 
“How to Retire,’ June issue, page 127. 
Under section 2, “How Long Will You 
Live?”, page 129, the second sentence, 
second paragraph, should read 71.2 per- 
cent, rather than 90 percent. The cor- 
rect percentage appears in Table 1, 
page 132. While the 90-percent figure 
is not in agreement with data compiled 
by my reference source, Metropolitan 
Life Insurance Co., I suspect that with 
medical breakthroughs and all other fac- 
tors considered, 90 percent is closer than 
71.2 after all. 

Forrest E. Gilmore 


If you answered 90 percent to “In- 
dustry Quiz,’ Question 1, June issue, 
page 21, you will have to revamp your 
score, if Metropolitan Life is correct. But 
give yourself a bonus grade if you an- 
swered 90 percent after reading the article. 


Editor 





The Editors of Hydrocarbon 
Processing and Petroleum Re- 
finer invite reader comment on 
topics of timely interest to the 
hydrocarbon processing indus- 
try. 

Address Box 2608, Houston 1, 
Texas. 
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ad 
Oakite = by 


engineered cleaning program 


gets crude tower 
cleaner ... quicker 


Could results as good as 85% clean be made even 
better in clearing crude oil deposits from vacuum 
tower? The Oakite engineer thought so. 


For next turnaround, he recommended circulating a 
solution of Oakite 77 and Oakite 8 through the tower. 
Meanwhile, heat exchangers below were soaked and 
steamed. Then reversing procedure the solution 
circulated through the heat exchangers while tower 
was steamed. This kept up for 15 hours—followed 
by rinsing and inspection. Results: 99% perfect. 
Hosing knocked off the last remaining bits of soil. 
In just 21 hours, tower and exchangers were cleaner 
than they’d ever been. 


WHAT IS OAKITE ECP* It’s an Engineered Cleaning 
Program that stresses chemical cleaning. It’s 
engineered specifically for your refinery, for your 
cleaning problems, and for each cleaning operation 
—tower to tank. 








The Oakite specialist lends his personal cooperation 
and practical knowledge of refinery cleaning needs. 
Each Oakite ECP is backed by a laboratory concen- 
trating on chemical cleaning research, by materials 
known to make short work of refinery soils, by proved 
methods, by detailed engineering data. Send for 
Bulletins. Oakite Products, Inc., 50B Rector Strect, 
New York 6, N. Y. 


Export Division Cable Address: Oakite 


~ 
OAK ITE @ Technical Service Representatives in 
: Principal Cities of U. S$. and Canada 
4 cLipy, 
over, Est. 1909 


a 
Mears’ leadership in industrial cleaning 
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Saves time, work, money! One quick ap- 
plication provides smooth, light reflectant 
surface on hot or cold equipment! 


Clean, easy to handle! Just trowel it on— 
even On irregular areas where application 
of other insulations is often impractical. 


Highly efficient! Effective insulation at 
Eagle-Picher produces a complete line of industrial insulations temperatures up to 1000 F. 
or all temperatures from below Zero to over 2000 F. : . ; : 
f . i For outdoor installations! Quick-setting, 
EAGLE _ withstands rain and moisture two hours 
Since 1843 after application. Prevents rust! 


The Eagle-Picher Company 
Dept. PR-861, Cincinnati 1, Ohio mesh or finishing treatment! 


For indoor installations! Requires no wire 





(Member National Insulation Manufacturers Ass'n) 
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HOW TO SELECT AND SPECIFY 
PROCESS INSTRUMENTATION 


OUR INDUSTRIAL ADVISORS for this report are shown above, starting at the 
left: C. E. Salter, Shell Oil Corp., Houston Refinery; C. F. O’Brien, Foster Wheeler 
Corp., Houston; F. L. Evans, Mechanical Engineering Editor; H. A. Bordelon, Hum- 
ble Oil & Refining Co., Baytown Refinery; C. N. Vaughn, Phillips Chemical Co., 
Adams Terminal Plant; Joe Farkas, Signal Oil & Gas Co., Houston Refinery.* 


Process and plant engineers have told us that articles on instrumentation 

are too often written for the expert in that field. They said, “How about 

something for the process and plant engineer who works with instrumenta- 
tion occasionally?” They wanted us to make 
it simple enough so that the average engineer 
who has a general interest in the field could 
readily understand it but at the same time 
practical enough so that he could put the 
ideas to work by selecting and specifying 
process instrumentation. 

That’s a tall order for a technical special report—to be simple enough 
for the nonexpert and practical enough for immediate use. We believe 
the authors of the articles in this report have done just that. 

To keep it simple, process instrumentation was divided into three broad 
areas: sensing devices (or basic measuring elements for pressure, tempera- 
ture, flow and level), transmitters, and receivers (indicators, recorders and 

* The attendance by execu- controllers). An article on each of these areas will give you a simple but 
sean’ ae ae ces a practical approach to instrument selection. 
te gery I gpemeng: i Rene The Instrument Society of America has done some invaluable work in 


panies at these conferences 


does not constitute an endorse- simplifying the specification of many process instruments by issuing ISA 
ment of Petroleum Refiner 4 d , ~ 


over any other one publica- Specification Forms. An article in the report tells what is available today 

outstanding ability are allowed in standard specification forms and how you can get them. 

. ee Manufacturers and users alike have a big stake in the proper specifica- 

a ee tion of process instrumentation, because a poorly specified instrument will 

ant ie tele can cause all kinds of trouble in application. Therefore, we asked manufac- 

those who work in it. turers to give us a check list of the kinds of information the user should 
supply when specifying a certain class of instruments. The final article in 
the report codifies the replies from instrument manufacturers into easy-to- 
use check lists of points to consider when specifying an instrument for 


process measurement and control. 


a 
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How to select and specify. . . 


Primary Measuring Elements 


A simplified approach is given to sensing devices for 
pressure, temperature, rate of flow and liquid level 


J. O. Gracey 


Union Carbide Chemicals Co. 
Texas City, Texas 


Designers of complete instrument and control systems 
start by selecting and specifying the method of measure- 
ment. By simplifying this step, process and plant engi- 
neers can also take a reasonable approach to instru- 
mentation for their processes. The discussion and data 
included here will give the engineer a good start in 
selecting and specifying an economical measurement 
method. 

The tabulated data are reasonably accurate but are 
general in nature. The ranges, values and costs tabu- 
lated do not necessarily apply to every available device 
within the classification. 

Only the four basic variables of continuous process 
work are covered: pressure, temperature, rate of flow, 
and liquid level. Other physical variables and more 
sophisticated measurements, such as chemical composi- 
tion, are not included, because of publication space and 
because they usually require detailed study by specialists 
or consultants. 


PRESSURE INSTRUMENTS 
Industrial process pressures are measured by the var- 
ious primary elements shown on the characteristics 


tabulation, Table 1. Generally speaking, the lower the 
pressure to be measured, the larger the effective area 
required in the sensing element and the smaller the 
stiffness, or spring constant, associated with that area. 
Low pressure measurements are made accordingly with 
bellows, diaphragms, or capsules (the combination of 
diaphragms into a welded assembly). Intermediate 
pressures from approximately atmospheric pressure to 
3,000 psig are usually measured with light wall Bourdon 
tubes, and the highest pressure with thick-walled, mod- 
erate area, highly stiff Bourdon tubes. These are fre- 
quently called “pressure springs” in the literature of 
instrumentation. Because of their stiffness, the deflection 
per coil is small, and the multi-turn designs are used. 
Both spiral and helical coiling are used in these multi- 
turn pressure springs. Helical elements and spiral ele- 
ments are not typically used in indicating pressure 
gages, since a gear tooth set, sector and pinion design, 
is used to amplify the angular deflection of the indi- 
cating pointer. 

Bellows are usually made of phosphor bronze or 
beryllium copper alloys for good hysteresis characteris- 
tics. Ni-Span C, a nickel alloy, is used to gain immunity 


Table 1—Pressure Measuring Elements 


Approximate 
Accuracy 


Type Primary Element Range 


Approximate 
Cost 
(Transmitter 
Type Except 
As Noted) 


Narrowest 
Recommended 


Available In All Stainless Steel Span 





Vacuum 
Single Bellows Absolute Bellows Design 0 to 20 MM HG 


Both Single and Double Pressure Designs 20 MM to ATM 
Low Gage Pressures 
D/P Cells Liquid Filled Preferred for Ruggedness Below 1 psig 


Slack Diaphragm Indicators Below 1 psig 


Metal Bellows To 50 psig 

~ - Medium Pressures 
Bourdon Tube, Hither “C 0-30 psig to 0-3000 psig 
Electric Strain Gage 


. Spiral, or Light Helical 


High Pressures 
3000 to 80,000 psig 
To 50,000 psig 


Heavy Duty Helical Bourdon 
Electric Strain Gage 


+$1% 


0-6 MM, Bronze Wetted Parts 
0-100 MM or Wider in Stainless Steel Wetted Parts 


6 MM 
20 MM (By 
Special Order 


$350 
$550 


Yes, No Restrictions 20 MM $300 to $400 


Yes, No Restrictions P Wa $300 


No, Neoprene, R.V.C. and Fiberglass Reinforced $150 
KEL-F, ETC 


Yes, But Copper Alloys Usually More Accurate £200 to $300 


Yes, But Copper Alloys Usually More 


es 


Accurate $200 to $300 
$800-$ 1000 


w/ Recorder 


2000 PSI $250—$400 
$800—$1200 


w/ Recorder 
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Table 2—Temperature Measuring Elements 


Narrowest 
Recommended 


TYPE PRIMARY 
ELEMENT 


Sama 


Class ‘‘Useful Range’”’ Span 


APPROXIMATE COST 


1-Pen 
Local 
Recorder 


Transmitter 


Version Remarks 





Filled Capillary 
Systems 
Organic Liquid 
Mercury 
Gas Filled 


Degrees F) 

100 to + 700 10°F 

25 to +1000 25 

$50 to +1000 200 

Vapor Pressure. . 50 to + 600 80 

Thermocouples ISA Symbol 
Copper-Constantan. i 
Iron-Constantan J 
Chromel-Alumel. . . K 
Tungsten-Rhenium 


300 to + 600 100 
0 to +1200 50 
0 to +2200 100 
0 to +3000 100 


Electrical Resistance 
Nickel 
Platinum 


300 to + 700 5 
300 to +1200 10 


Helical Bimetal 100 to + 800 100 
to temperature variations, but usually costs the instru- 
ment user a premium price, Stainless steel elements are 
popular in chemical applications, both the 304 and 316 
AISI compositions being applied. The hysteresis effects 
in stainless alloys are more pronounced than in the 
better bronzes, but in recent years fabrication and cold- 
working techniques have been developed which make 
possible very good results with the stainless steels. On 
all applications except air and water services, the nickel 
alloys are preferred for spiral and helical Bourdon tubes 
in the intermediate and high pressure ranges. 


Strain Gage. Although electrical as well as pneumatic 
transmission devices are available with any of the main 
primary elements tabulated, there is a special design of 
pressure measurement instruments which is inherently 
electrical—the strain gage transducer. These units are 
simple mechanically and capable of high accuracy of 
calibration. However, the associated recording equip- 
ment is considerably more expensive than that required 
for, say. a regular Bourdon element equipped with in- 
dustrial electric transmission attachment. 


Force-Balance. For exacting control problems, the 
pneumatic force-balance pressure transmitters are use- 
ful, as they are available with range spans as narrow as 
20 to 40 psi, and with 2 per cent accuracy capability. 
Another useful instrument is the familiar differential 
pressure transmitter. The modern “d/p” transmitter is 
practically immune to over-range damage, and thus 
makes a good low static pressure sensing unit (low 
press. side vented) on a vessel or pipe line which is 
subject to frequent short-term pressure peaks above the 
desired measurement range. 


TEMPERATURE ELEMENTS 
Process plant temperature measurements are made by 
the several primary elements whose characteristics are 
tabulated on Table 2. The most popular elements are 
the filled “pressure thermometer” capillary and bulb 
systems and thermocouples for general instrumentation 
uses and the bimetal actuated dial indicators for local 
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$200-$2: 

$200—$25 

$200-$225 $22: 50° F Span available with Force 
Balance Pneumatic Trans. 


$185-—-$200 $200-—$300 


$800 
$800 
$800 
$850 


$600 
$600 
$600 


$650 Usable to approximate 4000° F 


$750 
$75 ) 


S600 
$600 


$25-INDICATOR Limited to Dial Indicator Use 
indication directly on the equipment and piping. The 
filled capillary types are most often used for single 
point continuous recording and control, except where 
very high temperatures are involved, or where a high 
speed of response is required. Specially selected thermo- 
couples would be used for the two latter applications. 
Thermocouples would also be used where multi-point 
recording of related temperatures is desired. 


Filled Systems. In the filled system category, all the 
listed types are used, though the vapor pressure design 
SAMA Class II) has limited use because of the non- 
uniform scale characteristic. Liquid filled systems are 
widely used for direct recording and for transmitter 
actuation. For recording at distances over 15 to 20 feet, 
the fully compensated Class IA systems are used. For 
close coupled instruments and transmitters, the Class IB 
system is used which has only a bimetal compensator 
for the Bourdon tube and its contained fluid in the case. 
While mercury is also a liquid filling material, its prop- 
erties and history are so unique that it has a special 
class listing; Class VA and VB, corresponding to IA 
and IB. Mercury filled systems have greater force-to- 
friction ratios than organic liquid fills, and thus can 
give narrower spans with acceptable hysteresis effects. 


Gas Systems have the widest temperature ranges 
available of all filled system types, and are also con- 
venient for force balance type transmitter actuation 
because, 


©@ The output is characteristically linear with temper- 
ature. 


@ The contained gas comes to an exact pressure for a 
given measured temperature, and these pressures are 
in a convenient range for balancing against feedback 
forces to develop proportional transmission signals. 


Thermocouples. Although dozens of thermocouple 
pairs have been tried in the past, both experience and 
the ISA Standards have limited present plant usage to 
three major alloy pairs: 
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Copper-Constantan ISA Type T 
Iron-Constantan J 
Chromel-Alumel K 


Platinum alloys are used in certain specific processes 
such as metallurgical plants, and the new Tungsten- 
Rhenium alloys are beginning to be used for very high 
temperature work, but these alloys are definitely in the 
minor roles in the petroleum and chemical plant appli- 
cations. The proper range of application for the three 
“workhorse” alloy combinations is shown on the tabu- 
lation sheet. As a matter of special note, the Iron- 
Constantan pair has the highest millivolt output per 
degree, and thus is useful for narrow spans. The 50° F 
span shown is obtainable only with automatic poten- 
tiometer instruments. With self actuated galvanometers 

“pyrometers”) the minimum range is on the order of 
500 degrees. 


Electrical Resistance Thermometers are useful for 


narrow ranges, for difference measurements, such as 
recording the temperature change through a heat ex- 
changer, and they are especially good for temperature 
averaging work, as the entire length of the resistance 
wire is equally sensitive to temperature. Of course, 
special long windings or loops are used for this applica- 
tion. The absolute accuracy of a resistance thermometer 
is considered to be higher than other industrial meth- 
ods, when used in installation and recorder 
calibration. Several reasons for this high accuracy are 
listed: 


care is 


@ The stability of the sensitive wire is usually better 
than thermocouple alloys. 


No “cold junction” calibration compensation devices 
are required in the recorder circuits. 


The null-balanced Wheatstone bridge circuits ordi- 
narily used do not require carefully regulated input 
voltage such as that required in thermocouple poten- 
tiometer systems. 


The only reasons why resistance thermometer elements 
are not more widely applied are, first, their cost is 
considerably higher than filled systems (considering the 
recorder cost and installation); second, the resistance 
element lacks the flexibility and expendability of the 
thermocouple, which can easily be fabricated in the 
plant shop, regardless of range. 


Bimetal Thermometers. The bimetal helix element 
is the basis for the well known “bimetal dial thermome- 
ter” which has gained wide usage in process plants since 
the middle *40s. Its wide acceptance has been earned 
through rugged dependable service and excellent read- 
ability compared to the earlier glass stem types. 


RATE-OF-FLOW ELEMENTS 
The flow rate sensing elements most important in 
continuous process plants are the head meters, variable 
area “rotameter” types, turbine or propellor types, and 
magnetic flowmeter units. Reference to the tabulation 
sheet shows the data most often needed to select a 
method of approach to a flow measurement problem. 
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The Head Meters include both those types which place 
a standardized hydraulic restriction in the pipe line, 
and the pitot, or impact tube, primary element. The 
restriction types include orifice plate, ASME flow nozzle, 
and venturi elements—though the orifice is by far more 
popular than other methods. The flow nozzle is occa- 
sionally useful for many high velocity measurements, 
such as steam distribution, but the higher cost and lower 
flexibility of application prevent its use as well as the 
venturi, except in special situations. 

It is worth noting here that if permanent pressure 
loss is a prime factor, the proper head meter is the 
venturi type rather than the flow nozzle. Several new 
types of modified venturi elements are marketed today, 
whose manufacturers claim even less head loss than the 
classical Herschel pattern venturi tube. 

The pitot tube differs from the above head meters 
in being a point velocity probe which measures the 
velocity head of the flowing fluid only at the exact loca- 
tion of the impact opening. It is well known to plant 
engineers that the velocity profile in a pipe line depends 
upon the state of flow—turbulent or laminar, as defined 
by the Reynolds number criterion. It also is severely 
affected by the upstream approach conditions. Esti- 
mating the correct average velocity relative to the point 
velocity at the impact tube location is thus difficult to 
do within better than about 5 to 10 percent error with 
ordinary piping conditions. With good upstream piping 

25 to 35 PD), and by performing a traverse test,’ the 
over-all accuracy of a pitot tube meter can be brought 
into the region of 2 to 5 percent. This grade of accuracy 
is quite useful as a guide to operating a process. Note 
that the “L” shaped classical impact tube has no sig- 
nificant error in measuring the velocity at one point 
the only uncertainty is in predicting the average velocity 
versus point velocity ratio. Commercial “bayonet” type 
pitot units sacrifice some absolute accuracy of measure- 
ment to gain convenience of installation; and, by “fudg- 
ing” a bit on the static pressure opening, also gain a 
useful increase in output differential pressure. 

Pitot Tube Applications. The principal applications 
for pitot tubes are in liquid lines, since the output is too 
small for satisfactory industrial measurement on most 
gas flows. Cooling water flows and certain high velocity 
steam flows are typical applications. A useful applica- 
tion for the commercial type is where a rough accuracy 
flow measurement is desired on a line already in service, 
and where no provisions were originally made for an 
orifice or flow nozzle. The bayonet type can frequently 
be installed without taking the pipe line out of service. 

Orifice Meters. Very little needs to be said about 
orifice meter characteristics, since the orifice is widely 
used and understood. The writer would like to call 
attention to the investigations of Grace and Lapple? 
and Filban and Griffin® in the small pipe size region 
of orifice flow measurement. These papers have shown, 
first, that the principal trouble with orifice runs below 
2-inch pipe size has been a lack of precise machining 
and precise dimension measurement, and also that when 
sufficient care is taken with the fabrication, good results 
can be obtained down to 34-inch pipe size. The engi- 
neer selecting such a small orifice for a plant problem, 
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however, must consider the effects of corrosion, polymer 
buildup, etc., which might cancel the gains from precise 
design and fabrication. Good results can be had on 
clean fluids in the absence of the above effects. 

Low Flow Orifices. One further topic should be men- 
tioned in the low flow orifice field. This is the high 
viscosity problem, where the Reynolds number is widely 
variable, and particularly where it decreases below 
50,000. Some success has been achieved with a special 
rounded entrance orifice called the quadrant-edged 
orifice, after its quarter-circle entrance profile. This 
element was developed primarily in Europe by Royal 
Dutch Shell and others, and has a much flatter curve 
of discharge coefficient versus Reynolds number than 
the sharp edged orifice.*’® 


Variable Area Meters. These elements all contain a 
a flow passage, normally annular in shape, which in- 
creases its area, at practically constant differential head, 
in proportion to increases in rate of flow. A great ad- 
the differential 
the flow rate is a linear function of the area, 


vantage accrues because of constant 

principal 

with the exception of minor Reynolds number effects. 

In the actual meters, the output calibration is not 

strictly linear for two reasons: 

@ The meter requires a minimum flow rate of approxi- 
mately 10 to 20 percent of rated capacity to support 
the moving float or plug in the metering position. 
The rate of increase of flow area versus indicating 
element position is not quite constant because of 
practical problems in manufacturing. 


In spite of the above problems, the variable area 
meters have an accurate rangeability of up to 10/1, 
compared to some 3/1 for the head meters, and the 
output indication is essentially linear from 15 to 100 
percent of capacity for most designs. This range is 
even wider with medium flow, high quality meters, but 


drops off when considering special types like low flow 
transmitting units and other special cases. These meters 
are also usable on gas and steam flows. 

The Rotameter types find wide application as direct 
indicators, without transmission, in pilot plants and test 
stands of various types, where the operator views the 
piping directly. It enjoys a large cost advantage over 
head meters in these services. As a transmitter type, the 
rotameter can handle most services in process plants, 
including severe pressure, temperature, and corrosive 
however, the transmitter type begins to cost appreciably 
more than head meter designs, and is not as popular in 
the larger pipe sizes. Lack of flexibility in application 
is also a disadvantage. A special field of application 
exists for small rotameters in Y2-inch and %4-inch sizes 


conditions. In pipe sizes above about 11% or 2 inches, 


for use as purge flow indicators in connection with other 
types of sensing devices. 

A special type of variable area meter, the moving 
plug design, as made by at least two manufacturers, 
has proved useful on very viscous and tarry fluids like 
residual fuel oils. This type is available with non-indi- 
cating electric transmission. A 2-inch pipe size costs 
about $500. The 4-inch size costs about $1,100. At least 
one version is available with pneumatic transmission 
and local indication. 


Turbine Meters—Electronic Readout. This section 
will discuss a special type propeller meter with electro- 
magnetic pulse output for remote transmission service 
only. There 
counters for water distribution measurements, river flow 
surveys, etc., but having little application as process 
instruments. 

The electronic turbine meter is a useful process in- 
strument which can handle a wide variety of problems 
in clean liquid flow measurement. It is generally de- 
scribed as a velocity sensitive meter, or it can be viewed 


are several other similar types used with 


Table 3—-Flow Measuring Elements 


Sq. Root 


v 


| 
| 


PIPE SIZE AND 
WATER CAPACITY 


Linear 


Explosion- Proof Rating On 


Primary Element? 
Percent of Full Scale 
Output Characteristic 


Practical Rangeability 
L 


Accuracy Class 


Rate Meter Type Minimum Maximum 


k 


Pipesize 


PSI) 


Base Cost 1” 

With Transmission 
Adaptability To 
Temperature Limits, 
Pressure Limits 
Head Loss 


General Remarks 





Pitot Tube 4”-200 gpm | 30”-30,000 


< 


gpm 
Orifice & Nozzle | 144”-20 30”-20,000 
gpm | gpm 


2 


Rotameters 


Standard Designs 1”-2.0 gpm | 3”-200 gpm 1 to 2 10:1 


1'9”-100 8”x12” 
gpm 4,500 gpm 


Sleeve Insert Type. 1to5 | 10:1 

Small Hi-Press. 

Type 6” Tube- | 4”"-2 to3 
0.3 gpm gpm 


1 to3 5:1 


Larger Hi-Press. 
Type 1” Tube | 2” 
1.7 gpm 
Turbine Meters. 16”-1.0 6”-3,000 
gpm gpm 


100 gpm lto2 6 or 8:1 


1to2 | 10:1 
15% | 15:1 


Electromagnetic 
Flowmeter 14”-3.0 30”-80,000 


2 15 or 20:1 
gpm gpm 
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| $450-4” 


| 
| $400 


| $350 


| $400 114” 
$750-6x8 | @ 500° F 


2,000 
| $575 good 
$1,000 | fair No 


2,300 fair No ( 


$ 1,550-1” 


$10,500-30” 








No Usual 
Limit | 
| No Usual 
Limit | 


Z 
+] 


good No Usual | Cost varies slightly with 
1 Capacity 
Orifice cost similar to above 
note. 
| Nozzle cost increases rapidly 
| with capacity 


to 
ou 


| good 
Limit 


250-500 | Cost increases slower than 
capacity. 
| Cost increases slower than 


capacity. 


good N 250 | 30,000 psig | K-Monel body, H.P. tub- 
| 250° F ing connections. 


500 psig 
| @500°F 
| 250-500 | 150 psig 


good 


| 
| 
good 
| 


250-375 | 4,500 psig 
@ 375° F 
) 300 | {1”-3000 psig} Cost accuracy & rangea- 
to 500 |\6”-900 psig | bility determined largely 
) 300 | {$1-3000 psig} by design of electronic 
to 500 |\6”-900 psig | readout equipment. 


365 w 150 to 240 


glass psig 
Liner 


excellent | good Available special up to 72” 
| size. 

Limits:,slightly- to-highly 
electrically conductive 


fluids. 
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TABLE 4——Liquid Level Measuring Elements 


Material: | 

Stainless 
Steel 

Available? 


| 
Range Limits Approx 
| 


Accuracy, 


Type Primary Element Temp. °F | Press. PSIG Percent 


Recommended Range 


Inches Water Approximate Cost 


Transmitter Type) (T) 


Slurry 
(Local Controller) (C) | i 


Max. Min. Service General Remarks 





D/P Cell Types: | 
@ Regular Flow Type | Vac. to 


As Yes 
Req'd. | 6,000 


} 
re 


Yes, 150 lb. 
Rated 


300 (Stl. 
150 (S. Stl. 


0-350 


@ Flush Flange Mounted 


Yes, If 
Needed 


As 
Req’d.! 


@ Dip Tube Bubbler Method 6,000 


250 


No, (Lead 
& Bronze) 


Diaphragm Box Type See Remarks 


Yes, If 
Needed* 


Displacer Type 1,500 


Yes, If 
Needed5 


Float and Cable 


Capacitance Probe 
Teflon Insulated Varies With 


Application 


Yes, Also 
With Teflon 
Std. 
(Bare) 750 

40 to 
+150 
Ambient 


Gamma Ray Not Req'd. 


Not Con- 
tacting 


Note: These 


Storage Tank Gages 


Notes: ' By use of remote piping. ? By 


use of liquid purge or flush system. 
4Expensive. § Nominal Extra 


as a screw type volume meter in a fixed area body con- 
duit. The second viewpoint makes it clear that a simple 
revolution counter performs as an accurate flow total- 
izer. Conversely, the concept of a velocity sensitive rotor 
leads to the application of the electrical tachometer 
circuit to read rate of flow. In this use, the resolution 
is high, as commercial primary elements produce output 
pulse rates between 600 cps and 2,400 cps, with good 
ability to follow rapid variations in rate of flow. The 
resolution is good enough for flow control in practically 
any industrial process problem. 

Table 3 
the turbine meter can handle practically any flow rate 
encountered in process instrumentation. The pressure 


As the characteristics tabulation indicates 


and temperature ratings are also quite broad. It is 
advisable to use special coil construction for tempera- 
tures below the ice point, and also above about 500° F. 
Special air cooled coils can be supplied for 1,000° F 
operation, and perhaps higher under transient condi- 


tions. Limitations of the turbine meters are: 


@ Not usable on gas flows, 


@ Questionable operation on liquids containing 


trained solids, 


en- 


Costly if practical on corrosive liquids, depending 
on the problem. 


By far the greatest disadvantage, of course, is the 
higher first cost compared to head meters and rota- 
meters. There is also the necessity of using electronic 
transmission, which is seen as a disadvantage by many 
users. On the plus side, the relatively high accuracy and 
wide rangeability should not be overlooked. The sim- 
plicity of installing in piping systems is attractive as 
compared to either head meters, with long straight runs, 
or rotameters, which usually require offset piping. One 
important advantage is that, because of the pulse type 
output, the turbine meter lends itself well to automatic 
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0-800 


> Where applicable, 


| 
| $375 With 


tugged and provides damping 
Accessories z, 


Pair? 
| for recording. 
$425 With 


Accessories 


0-800 Good For slurries and high fre 


liquids. 


No Particular Limits | $200 to $400 (T Good Extremely flexible in application 


for either open or closed tanks. 


0-600 0-12 $120 As Indicator 


$230 (T) 


Fair to Economical 


Good 


Only for open tanks. 
and simple. 
0-120 


0-14 $350 (C 


14 in 


Steel Body, Fair? to 


Good’ 


Higher pressures on special order 
basis. 
0-600 


0-5 $300 to $400 


Recorder 


Good Useful for weirs or ponds. Avail- 


able as telemeter. 


In general, Teflon insulated 
required on electrically conduc- 
tive materials 


$200 to $1,000 
Recorder 


Not Ree- 


0-150 or Off-On ommended 


More 


Off-On $1,500 to $4,500 Useful on difficult to handle fluids 
and high pressures. Safety haz- 


ard must be considered 


Excellent 


are a special category not within the scope of this article. 


internal floats eliminate equalizing piping and facilitate measurement of slurries. 


batch operations and also to precise digital type blend- 
ing control systems, 


The Electromagnetic Flowmeter. This special mete 
is gaining popularity for certain process jobs nowadays. 
It applies Faraday’s motor laws in a unique way—the 
conductive fluid moving through the meter body cuts 
a stationary magnetic field at right angles, and thus 
generates a small voltage proportional to its average 
cross-sectional velocity. The output is therefore a linea 
function of volumetric rate of flow, with no problems 
caused by Reynolds number effects and such. The linear 
characteristic is not usable quite to zero flow, however. 
because of voltmeter sensitivity effects. While rather 
costly, these meters are finding applications in corrosive 
liquid service, and in large volume, low head metering 
problems, such as main-stream, cooling water measure- 
ment, where the cost of pressure drop is severe. One 
manufacturer very appropriately classes his units 
“Flow Obstructionless Meters,” since there is nothing 
protruding into the flow stream at all—the electrodes 
are flush with the inner conduit wall. By its nature, 
this meter lends itself well to special plastic, glass, or 
rubber linings which suit it for corrosive applications. 
Also, the cost of non-corroding precious metal elec- 
trodes is insignificant compared with the total meter 
system cost. 


as 


Flow Totalizing Meters. Space does not permit the 
discussion of certain very useful meters, such as positive 
displacement meters and mass-flow meters. These are 
more in the nature of accounting devices than process 
operating instruments. 


LIQUID LEVEL INSTRUMENTS 
The more practical and popular liquid level measure- 
ment methods are listed in the tabulation sheet, Table 4. 
D/P cell types include all the well-known “pressure 
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type” and “hydraulic head type” methods except the 
diaphragm box type,” which is separately listed. This 
is because most present day process plant instrument 
specifications are based upon transmitters, both elec- 
trical and pneumatic. In certain problems, of course, 
one may choose to apply a local bellows or mercury 
type instrument, instead of transmitting the measure- 
ment to a central control room. 

The diaphragm box type is listed because it repre- 
sents a good buy for open tank measurement, where 
extreme accuracy is not required. It requires no purge 
system expense, and has good long term reliability. The 
dip tube or bubbler pipe method is listed as a separate 
type of differential method, not because of any special 
difference in principle, but because it extends the appli- 
cation of the differential instruments to special appli- 
cations like slurry service, corrosive acid services, very 
high temperatures and so on. This extension of service 
is accomplished by the isolating effect of the purge gas 
in the connecting lines. It is true, however, that the 
maintenance required with a purged system is higher 
than for a direct connected system, and the latter should 
be used where practical. 


Displacer or buoyancy type primary devices have 
generally overlapping application compared to the D/P 
types. They will not handle quite the extreme ranges 
of level or temperature as the D/P types. Their greatest 
usefulness is for locally mounted controllers. They are 
also useful for transmission, and as combination con- 
troller-transmitter instruments. 


Capacitance probe type liquid level systems are useful 
for certain applications which are difficult to handle 
with more conventional methods. Certain slurry prob- 
lems are amenable to this approach, and some corrosive 
service applications can be handled with plastic coated 
electrodes. Some dry solids in powder form, can be 
measured by the capacitance method. Disadvantages 
include the cost, rather difficult trouble-shooting and 
maintenance, and the fact that each application de- 
mands a special engineering study to check the applica- 
bility of the method. 


Gamma ray (nuclear energy) level gages, based upon 
absorption of nuclear radiation have several present 
uses in the process industries. Because no physical con- 
tact is required with the process fluids, these devices 
can handle slurries, corrosives, and high pressures in a 
majority of cases. Only the high cost and the potential 
health hazard prevent the gamma ray type instruments 
from enjoying wider application. Manufacturers are 
careful to design around the release of harmful quanti- 
ties of stray radiation, so that this deterrent factor will 
gradually disappear as users become more familiar with 
the benefits of controlled radiation. As in the case of 
the capacitance types, a special engineering study is 
necessary to check applicability of the gamma ray 
approach. 


The interface level between immiscible liquids can 
be measured by variations of all of the above methods, 
except the diaphragm box instrument. The only real 
difference is that the sensitivity must be increased. This 
increase is accomplished either by recalibration of ex- 
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isting instruments, or, for small differences in liquid 
densities, through the use of larger effective areas of 
the D/P cell diaphragm or displacer cross-section. In 
the case of the gamma ray instrument, the radiation 
source strength might have to be increased, etc. 


Single Point Detectors. In addition to the continuous 
proportional type measuring systems described above, 
there are a number of single point, or “off-on” level 
detectors available. These are useful both for simple 
off-on control jobs, and more frequently, for alarm actu- 
ation. These include such devices as pressure switches 
with bubbler pipes, float operated switches, both elec- 


tric and pneumatic, and a variation of the capacitance 
probe which requires less sophisticated electronics than 
the continuous measurement type. One additional type 
is used only for on-off detection 
tivity probe. This latter device is fairly popular for low 
pressure package steam generators, and in the water 
treatment field, where there is no ignition hazard in- 


the electrical conduc- 


volved. There are a few types of vibratory and sonic 
probe devices appearing on the market in recent years. 
In practically every instance, these single point detec- 
tors should be considered rather than the continuous 
types where they apply, as the cost is normally lower. 
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How to select and specify .. . 


Transmitters 


Check these points when selecting transmitters for pressure, 


temperature, flow and level measurement 


G. M. Hicks 
Polymer Corporation Ltd. 
Sarnia, Canada 


What is a transmitter and why should we transmit? 
In the hydrocarbon precessing industry, it is a device 
used to convey information from a primary measuring 
element, such as an orifice, to an indicating, recording, 
or controlling instrument located some distance away. 
Historically, the first transmitter was probably one man 
shouting to another and certainly the human voice is 
the best general purpose transmitter available to us. 

The present-day, process transmitter converts the 
measured variable into either an analog or digital form 
which is then conveyed by pneumatic, hydraulic or 
electric signals to a receiving element. 


Electronic vs. Pneumatic. There are two types of 
transmission signals used in the hydrocarbon processing 
industry—either electronic or pneumatic. Hydraulics are 
used occasionally where a great deal of power is re- 
quired but this is a special case and should be treated 
as such. 

The first true transmitters used in industry were trans- 
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mitting slide wires, i.e. electric, and these are still used 
extensively. However, the cradle of process control as 
we know it today was the oil refining industry, and in 
that business it is fairly obvious that, for safety reasons, 
electricity should be avoided wherever possible. In 
consequence, pneumatic systems were developed and 
are presently used extensively throughout the whole 
industry. 

An electric transmission system does, however, have 
some theoretical advantages. These advantages boil 
down to the fact that it is possible to transmit a meas- 
urement more quickly over a longer distance and more 
accurately with an electric signal than it is with a 
pneumatic one. In addition, it is generally agreed that 
any further improvement in the area of pneumatics 
would require a completely new approach, since the 
present one has reached the state where further develop- 
ment expenditures are not economically justifiable. For 
these reasons, over the past four or five years the 
industry has demanded and received truly electronic 
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transmission systems with little or no motion involved at 
the measuring element in contrast with the transmitting 
slide wires used previously. 

Obviously these systems are not in such a highly 
developed state as are the available pneumatic systems. 
Their principal disadvantage is the fact that the in- 
dustry has not yet standardized on a single transmission 
signal or even two alternatives. The user is in conse- 
quence bound to one instrument manufacturer for all 
the equipment he wishes to use in one control system 
with a resulting lack of flexibility. There is also the 
practical disadvantage that, because of the rules under 
which most hydrocarbon using industries operate, 
explosion-proofing is required which adds considerably 
to the cost and increases the difficulties of making the 
minor instrument changes which are continuously re- 
quired in most operations. 

The relative merits of electronic and pneumatic 
instruments have been argued many times elsewhere 
and it is not proposed to discuss the issue fully at the 
present time. In fact, the issue is usually decided on 
the basis of the complete control system not the trans- 
mission alone, and as such, is not within the scope of 
this discussion. In the writer’s opinion, all things being 
equal, which they almost never are, electronic systems 
are preferable to pneumatic and as such should be used 
wherever practical in spite of the additional cost usually 
involved. For all transmission distances greater than 600 
feet., electronic transmission is almost a necessity and 
should be used if at all possible. 


Force Balance vs. Deflection. The deflection trans- 
mitter, which was developed first, is simplest to under- 
stand and is in general less costly than the force balance 
transmitter. It may be used with any of the standard 
primary measuring elements such as Bourdon tubes, 
mercury manometers, bellows manometers, presently in 
existence since it only requires a movement which is 
related in some way to the variable to be measured. 
This movement, which is absolutely essential, must have 
sufficient power behind it to move, either directly or 
through a system of levers, a means of generating an 
analogue signal. 

Obviously in the process of moving, the primary ele- 
ment must do some mechanical work and herein lies 
the weakness of the system since the doing of work 
leads to the introduction of errors such as hysteresis 
and dead band. In addition, if the signal produced by 
the primary element is weak, it may take a relatively 
long time to move the required distance and do the 
necessary work, with the result that the transmitter 
is slow to respond to any changes. 


It was to overcome these problems that force bal- 
ance systems were introduced. In these systems the 
primary measuring element is required merely to gener- 
ate a force, not a motion, and this force is then opposed 
by an equal and opposite force generated by the trans- 
mitter. The means of generating this force, be it pneu- 
matic pressure or electric current, is then the 
transmitted variable and may be amplified if necessary. 
Any work required is done by the servosystem in the 
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transmitter and not by the primary measuring element. 


It may be argued that a motion of the detector is 
required to actuate the servosystem which then moves 
the element back to its original position. This motion 
is usually very small and is in fact dependent on the 
sensitivity of the servo. In practice, it can be made so 
small that it can be ignored. Any errors due to hysteresis 
and dead band are limited to the very small movement 
of the detector while the only limit on speed of response 
is the servosystem itself. 

In general (because of the increased speed of response 
obtained), force balance type transmitters should be 
used wherever the measurement is involved in a control 
system. Where indicating or recording only is involved, 
position transmitters are often specified, since these are 
less costly and in spite of the theoretical advantages out- 
lined previously are sometimes more accurate than 
force balance systems. The reasons for this accuracy are 
primarily associated with the excellent stability of the 
primary measuring elements involved, such as Bourdon 
tube pressure gages and mercury type flow meters. 


Electronic Potentiometer Instruments. Strictly 
speaking, these instruments should be discussed as re- 
ceivers and not transmitters. They do, however, have 
considerable bearing on transmission, since in cases 
where the output from the sensing element is electric, 
their use obviates the necessity for using a transmitter 
at all. At first glance they would appear to be ideal 
instruments, since the primary signal has to perform no 
work and no transmission is actually involved. Prac- 
tically however they suffer from three disadvantages. 

© Few types of primary elements are electrical in them- 
selves. In consequence, electric transducers are re- 
quired to convert to an electric output suitable for 
the instruments, i.e. another transmitter. 

The instruments themselves are inherently quite 
slow to respond to change. 

@ The potentiometer slide wire usually has a finite 
resolution which is a function of the number of turns 
on the slide wire. In consequence, the instrument 
cannot measure a change of less than a certain size 
and a dead band automatically results. 

Their use is, in general, confined to cases where the 
input is the direct electrical signal which would be in- 
convenient to change to a standard transmision type. 


PRESSURE TRANSMISSION 
Three basic types of pressure transmitter are available: 
Indicating deflection transmitters should be used: 


® For all 
specified. 


pressure measurements unless otherwise 


Force balance transmitters should be used: 

® For all differential pressure service. 

@ In control service. 

® Where it is required to suppress more than 25 percent 
of the instrument range. 


89 





TRANSMITTERS .. . 


Direct connected electronic null balance receivers 
should be used: 


® Where the primary measuring element generates its 
own electric signal, eg. strain gauges and piezo-electric 


gages. 


The Indicating Deflection Type Transmitters, the 
most common pressure transmitting device, uses the 
standard Bourdon, bellows or helix type measuring 
device and through some system of linkages turns this 
deflection into a pneumatic pressure or electric signal. 
Using such an instrument, it is possible to measure 
almost any pressure, gage or absolute, met with in the 
process industry today, since the variety of primary 
elements available is almost limitless. Except in the low 
ranges 
the measurement of pressure is among the most accurate 
measurements made in the hydrocarbon processing in- 
dustry today. The elements used are among the most 
powerful in the industry and in the high ranges (greater 
than 100 psi) this obviates a lot of problems met with 
in other position transmitters. For these reasons and 
because of its very reasonable cost ($200 in Canada), 
it is probably met with more frequently than any class 
of instrument used in the industry with the exception 


less than 5 psi) it is very accurate, in fact, 


of the thermocouple. 

It does suffer from some disadvantages. The obvious 
one is that in control service where low ranges are in- 
volved (less than 5 psi or even higher where seals are 
involved) it may not have the power to do the necessary 
work quickly enough. It is also a relatively inflexible 
instrument, range changing is awkward and zero sup- 
pression difficult to obtain. For these reasons and pro- 
viding that a suitable range is available, the nonindi- 
cating force balance transmitter is often specified in 
these services. This is a relatively cheap instrument 
$300 in Canada) and is particularly useful where low 
differential pressures (less than 250 in. W.G.) are re- 
quired to be measured because it was primarily de- 
signed for such service. 

The words already written concerning electronic null 
balance instruments or potentiometers apply equally 
well to pressure. With the exception of strain gage oper- 
ating pressure instruments, their use is confined to such 
exotic devices as piezoelectric pressure gages, carbon 
pile pressure gages, capacitance pressure, gages and the 
like. The list is probably endless since instrument de- 
signers are always coming up with some solution to a 
problem that has previously been insoluble. A good ex- 
ample of this is the use of strain gage pressure trans- 
ducers, For one reason or another these are often the 
only gages available which will do a difficult job. They 
are particularly useful for the measurement of very high 
pressures at high temperatures and although the manu- 


facturer should always be consulted before they are 


used, they should not be ignored. 


TEMPERATURE TRANSMISSION 


The following types of transmitters are available: 
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Moving coil meters direct coupled to thermocouples 
should be used: 


® Where a remote indication of a single temperature is 
required. 

® Where no instrument air is available. 

® Where the minimum span required is 250° F and 
little or no zero suppression is required. 

® Where spare conduit capacity is available for the 
lead wire. 

Force balance filled system transmitters should be 

used: 


® Where 
800° F. 


the temperature measured is lower than 
© For transmitters used in control service (pneumatic). 


® Where a remote indication of a few (say less than 
three) temperatures is required. 


Filled system indicating deflection transmitters 
should be used: 


@ Where 
800° F. 


the temperature measured is lower than 


® Where it is essential to have a correct local indication 


of the temperature being measured and a separate 
dial thermometer cannot be used. 


Electronic null balance receivers direct connected to 
thermocouples and/or resistance thermometers should 
be used: 


@ Where the 
800° F. 


temperature measured is greater than 


©@ Where absolute accuracy of measurement is a neces- 
sity and the temperatures involved permit the use of 
resistance thermometers. 


® Where it is required to indicate or record more than 
two or three points on a single instrument. 


Electro-pneumatic converters connected to thermo- 
couples or resistance thermometers should be used: 


@ Where, for standardization purposes or because of 
limited panel space, it is desired to use all pneumatic 
instruments and the temperature to be measured does 
not exceed 800° F. 


Electric-electronic transducers which convert ther- 
mocouple and/or resistance thermometer signals to a 
voltage or current compatible with an electronic control 
system should be used: 


® With all electronic control systems. 


®@ Where close control of a temperature is required and 
it is impossible to use a pneumatic transmitter. 
Possibly the simplest instrument met with in the 
hydrocarbon processing industry is the moving coil 
meter, direct coupled to a thermocouple. It is not used 
very frequently and yet there are many cases when it 
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will do a perfectly adequate job at considerably less 
cost than any other type of instrument. The basic in- 
strument may cost as little as $50 to which must be 
added the cost of the thermocouple lead wire and the 
thermocouple installation itself. Conduit, if this is nec- 
essary, will also increase the cost considerably; al- 
though, in many cases the lead wire may be included 
with other thermocouples or low voltage wires, if con- 
duit for these is available. If great accuracy is required, 
cold junction compensation is necessary, which will also 
add to the cost, but if the instrument is installed in a 
room where the ambient temperature does not vary, 
this is not required. Other than this, two basic prob- 
lems exist with the instrument. 


@ The resistance of the lead wire is critical, and if any 
great accuracy is required, the lead wire resistance 
should be matched to the meter resistance. 


The meter sensitivity is normally quite low, and in 
consequence, narrow spans of less than 250° F are 
not possible. 


Where greater sensitivity and longer transmission 
distances are required it is usual to employ either a 
potentiometer receiver, which is discussed later, or a 
filled system transmitter of either the force balance or 
deflection type. Filled system instruments are limited to 
a maximum temperature of approximately 800° F be- 
cause of the filled system but are ideally suited where 
accurate recording of one or two temperatures is re- 
quired and a multipoint temperature recorder is not 
available. 


The force balance type instrument is probably the 
most useful although it is in fact less expensive than its 
indicating deflection counterpart ($250 in Canada). 
Because of its force balance design it should always be 
used in any pneumatic control system and has the ad- 
vantage that, in most instruments, it is possible to add 
a derivative function to the transmission signal to over- 
come thermal transfer lag. This helps in the solution 
of particularly difficult control problems. In common 
with other force balance instruments the range may 
be easily changed which makes it extremely useful in 
the average plant. 


The indicating deflection type instrument is fre- 
quently employed in control service although it is not 
ideally suited. It is not as flexible and is somewhat more 
expensive than the force balance instrument ($300 in 
Canada) but does have the advantage that a local 
reading of the temperature may be obtained directly 
from the instrument in the event that the transmission 
system has ceased to function and that no alternative 
means such as a dial thermometer are available. 


Nonindicating deflection type transmitters are also 
available and are sometimes slightly cheaper than the 
nonindicating force balance type instruments. The dif- 
ference in cost is rarely large however, say $20 at the 
most, and the undoubted superiority of the force bal- 
ance type instrument from a flexibility and perform- 
ance point of view makes it difficult to say when these 
instruments should be used. 
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Electronic null balance receivers used in conjunction 
with thermocouples are, without a doubt, the most 
commonly used instruments in the hydrocarbon proc- 
essing industry today. No control room would be com- 
plete without its complement of multipoint recorders 
and a “punch board” multipoint indicator. The instru- 
ments themselves are not cheap. The average multi- 
point recorder costs approximately $1,400 in Canada 
while the basic cost of a punch board is approximately 
$1,000 plus $12 per point. The thermocouples and lead 
wires are, of course, additional to this. They are, how- 
ever, extremely reliable and accurate. Their span is 
only limited by the thermocouples themselves at the 
high end and by the sensitivity of the amplifier and 
serve at the low end. When used with resistance ther- 
mometers, spans as low as 25° F are met with quite 
frequently and only the basic calibration accuracy of 
the thermocouple precludes the use of this low range 
when used with a thermocouple. When used with re- 
sistance thermometers they are probably the most ac- 
curate standard measuring element used in the hydro- 
carbon processing industry today and accuracies of the 
order of + 1/10° F are quite common. The multipoint 
indicator is usually used as a standard for a process 
unit and for this reason it is common practice in many 
plants to install a check thermocouple adjacent to other 
temperature instruments and wire them into a “punch 
board.” Where it is required to record several tempera- 
tures, the multipoint recorder, in spite of its high cost, 
is still the cheapest and most satisfactory way of doing 
the job and it is used extensively for this purpose. Be- 
cause of the finite resolution of the slide wire mentioned 
previously, these instruments are not ideal for control 
purposes although they are often used where pneumatic 
control systems are used in the plant and a filled system 
temperature transmitter cannot do the job. 


The electro-pneumatic converter was developed to 
meet the special case where it is essential to use an 
electric thermal element and yet the panel space or 
standardization dictates that a pneumatic instrument 
be used on the panel. They are usually potentiometer 
type instruments and as such have no advantage over 
null balance receivers for control purposes. They are 


normally quite expensive ($500 in Canada) and al- 
though nonpotentiometric type instruments with in- 
finite resolution are available these are even more ex- 
pensive. 

It is difficult to see the advantage of such a system 
over a pure electronic system using electric-electronic 
transducers. The ability of these systems to adapt to 
both thermocouple and/or resistance thermometers en- 
ables them to cover the widest range possible and yet 
they have none of the disadvantages of the potenti- 
ometer type instrument. Even though pneumatic systems 
are used elsewhere in the plant, the use of such instru- 
ments should at least be considered as an alternative 
to electro-pneumatic converters. 


FLOW TRANSMISSION 
Four basic types of flow transmitter are available. 


Force balance transmitters should be used: 
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© For all flows measured by means of a differential 
pressure generating device unless otherwise specified. 


Indicating deflection transmitters should be used: 

@ Where absolute accuracy is a requirement. 

@ Where pulsating flows are to be measured or con- 
trolled. 

® Where the primary element must move in any case, 
e.g. a rotameter. 


Direct connected electronic null balance receivers 

should be used: 

@ Where the primary measuring element generates its 
own electric signal, e.g. magnetic flow meters, hot 
wire anemometers, etc. 


Pulse transmitters should be used: 

® Where the primary element is an indicating device 
in which the use of discrete counts will not affect 
the accuracy, e.g. positive displacement meters and 
turbine flow meters. 


The most commonly used transmitter in the process 
industries today is the force balance differential pressure 
transmitter used in conjunction with an orifice plate. 
Reasons for this are not hard to find, because it is both 
cheap (approximately $300 in Canada) and accurate 
enough for most purposes. Its force balance character- 
istics make it ideal for control service and it is certainly 
the simplest transmitter to install since its very small 
displacement eliminates the necessity for seal pots 
where seals are required. It does however suffer from 
two disadvantages. 


® Its long term accuracy is not as good as a bellows or 
mercury flow meter. 

© If it is required to measure a pulsating flow, its re- 
sponse is far too fast. A “painted” chart usually re- 
sults which is very difficult to read correctly. 


Indicating deflection type transmitters are usually of 
either the bellows or mercury type. The transmitting 
rotameter is an obvious exception to this but is a special 
case and will be treated as such. Provided they are in- 
stalled according to manufacturer’s instructions, de- 
flection type flow transmitters are usually more ac- 
curate than any force balance transmitter. Because of 
their large displacement, they are much slower in re- 
sponse and as a result may be used on pulsating flows 
more easily. Their large displacement is both their 
strength and weakness since it also necessitates the use 
of seal pots if sealing is necessary. Because of this prob- 
lem the installation is usually more expensive than a 
force balance instrument and the instruments them- 
selves are usually more expensive than force balance 


instruments (approximately $450 in Canada) since 


they are, in general, more complicated internally. A 
further disadvantage is the fact that they are a fixed 
range. Where range changes are necessary, and un- 
fortunately this occurs only too frequently in the av- 
erage plant, the work involved is considerable when 
compared to the relative ease with which the range 
can be changed on a force balance instrument. 
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Transmitting rotameters are, of necessity, a deflection 
type instrument. Whether they are used or not is gen- 
erally decided by the flow to be measured rather than 
any other characteristic. Obviously many of the fore- 
going remarks concerning the use of seal pots etc. are 
not applicable in this case. They have the advantage 
of being inherently linear in the large sizes but this is 
not necessarily so in the smaller sizes used on low 
flows. This fact should be borne in mind when calibrat- 
ing the receiver. 

The use of electric null balance instruments is often 
necessitated by the signal put out by certain types of 
flow transducers. The receivers are usually of the AC 
or DC potentiometer type and their principle is suf- 
ficiently well known to make further discussion un- 
necessary. The selection of the correct flow transducers 
is however worth discussing further. 

The instruments under discussion are those which 
generate their own electric signal as a direct function 
of flow. The magnetic flow meter is probably the best 
known and most reliable example of this in the hydro- 
carbon and chemical processing industry but several 
others are available such as hot wire flow meters and 
ultrasonic flow meters. They are in general used only 
where no other methods of flow measurement are suit- 
able. They are invariably expensive and usually require 
a higher class of maintenance than do the more ortho- 
dox instruments. No hard and fast rules can be laid 
down for their use other than the fact that the instru- 
ment manufacturer should always be consulted before 
they are applied. The small instrument user should not 
shy away from using them because of these difficulties 
since their use can often solve a problem which is quite 
impossible by any other means. The cost of these in- 
struments varies so widely depending on the application 
that any approximation would only be misleading. 


Pulse transmitters are always used in telemetering 
service. This is a special case which is beyond the scope 
of the present article. They are, however, also used in 
conjunction with any devices which are basically inte- 
grators. Depending on the pulse frequency, their trans- 
mission accuracy may be made as large or small as 
required. When used with integrators they are probably 
the most accurate form of transmission known. Positive 
displacement meters are the classic example of pulse 
transmitters although turbine flow meters are basically 
pulse generators which then use an electronic differ- 
entiator to measure the flow rate. The cost of a pulse 
transmitter adds very little (say $50) to the cost of a 
displacement meter and its use is inherent in the tur- 
bine meter. 


LEVEL TRANSMISSION 


Five types of level transmitter are available. 


Float actuator transmitters should be used: 

@ In measurement service only. 

@ To measure large changes in range, 10 to 70 ft. 

@ In atmospheric or low pressure tanks (less than .50 


psi) 
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@ Where accuracy of the order of + % inch is re- 
quired. 


@ Where instrument air is not available. 
Displacer actuated transmitters should be used: 


@ To control and measure levels over a small range 
(less than 32 inches). 
® Where high accuracy is required. 
@ In high pressure service. 
Static pressure transmitters may be subdivided into 
two classifications: 
Differential pressure transmitters should be used: 
In high pressure service. 
To measure and control intermediate 
level in the range 32 inches to 60 feet. 


changes in 


In small diameter tanks which do not permit the use 

of float gage or displacer type instruments. 

Where absolute accuracy is not too important. 

In difficult fluids which would clog or corrode floats 

or displacers. 

Direct pressure transmitters of the direct connected 
bubbler or diaphragm box type should be used: 

In atmospheric tanks. 


Where cost is a prime consideration. 


° 
* 
@ Where case of installation is important. 
. 


In the level range 12 in. to 120 ft. 


Level switches of either the displacement or float type 
should be used to operate on-off controls or alarms. 


Miscellaneous level transmitters such as capaci- 
tance gages, radiation gages, paddle indicators and the 
like should be used where no other form of measure- 
ment will do the job. 


Float actuated level transmitters were probably the 
first type of level transmitter developed. They are 
basically position transmitters which measure the move- 
ment of a float on the surface of the liquid and turn 
this measurement into an analogue signal proportional 
to the level. Logically they should be subdivided into 
two categories—namely float and tape gages and others. 

Float and tape gages are the most commonly used 
instrument of this type. The float operates either a 
pointer on the side of the tank or a counter on the top 
or bottom which is directly connected to the float by a 
tape running over a set of pullies. They are inherently 
local indicators; in order to transmit any greater dis- 
tance it is necessary to use either a transmitting slide 
wire or a pulse generating device. Such gages are ex- 
tremely accurate, being able to measure + 4 in. to 
60 ft. They are used extensively in tank farms for in- 
ventory work. They may be used to measure any level 
up to a maximum of 100 ft. although they are not 
generally used in tanks less than about 6 ft. high. The 
reason for this is that the floats are usually quite large 
in diameter, about 18 inches, and are not easily fitted 
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in a tank smaller than say 6 feet tall if the tank is 
symmetrical. Other problems associated with the gages 
are the fact that they are extremely sensitive to agita- 
tion and because of sealing problems cannot be used 
at greater pressures than say 5 psi, although with mag- 
netic coupling this may be exceeded. They cannot be 
used in control service. Float and tape gages themselves 
are usually quite moderately priced ($300 in Canada 
for a C.I. body) but when used with a transmitter as 
part of a central installation in a tank farm they may 
become quite expensive. In general, the larger the tank 
farm the cheaper the installation per tank, but it is 
difficult to quote hard and fast rules on this matter. 
Certainly pulse transmitters should not be used unless 
more than 10 or 12 tanks are available, since for smaller 
numbers of tanks transmitting slide wires are much 
less expensive. 

Certain types of float transmitters use hydraulic pres- 
sure to transmit the measurement. These instruments 
are an exception to the rule that hydraulics are not 
used in the hydrocarbon processing industry. In this 
case, the movement of the float is used to operate a 
system of bellows filled with hydraulic fluid. The 
changes in hydraulic pressure thus generated are used 
to position the pointer which may be located at any 
distance up to a maximum of 200 ft. away from the 
tank. Because of the fact that the bellows may be 
directly in contact with the tank fluid there are some 
services in which, because of corrosion, this type of in- 
strument carnot be used. They are limited to a maxi- 
mum working pressure of 250 psi and have the obvious 
limitation of all float gages that they are extremely 
sensitive to agitation and should be protected with a 
still well if this is unavoidable. Within these limitations, 
hydraulic gages are very useful and very moderately 
priced ($250 in Canada). They are particularly useful 
in such places as underground storage tanks if instru- 
ment air is not available and yet it is essential to have 
some sort of transmitter. 

Other types of float operated transmitters use some 
sort of gland arrangement through which motion of 
the float is transmitted. These, however, are not used 
much nowadays and have been largely superseded by 
the displacer actuated transmitter discussed next. 


The displacer actuated transmitter may be either a 
force balance or a position transmitter. Level control 
is not usually a very critical problem, and in conse- 
quence, the normal arguments about the relative merits 
of force balance and position transmitters do not apply. 
The primary element for these instruments is usually 
very accurate and they are an extremely useful device 
when it is required to transmit small changes in level 

less than 32 inches) with a high degree of accuracy 
(= Y2 percent). Economics usually dictate the limita- 
tion of 32 inches since the cost of the cage (if mounted 
externally) and float become quite unreasonable be- 
yond this figure. For 32 inches and less they are quite 
reasonable ($450 in Canada for carbon steel body) and 
the displacement type level transmitter is one of the 
most widely used instruments in the industry today. 
They suffer from the disadvantage that no direct local 
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indication is available but since they are usually 


mounted adjacent to a gage glass this is not of great 
consequence. Up to about 2,000 psi, there are no pres- 
sure limitations in this type of instrument which gives 
them a distinct advantage over float indicators. 

Static pressure transmitters of the differential pres- 
sure type may also be used in high pressure service, 
although they are frequently used elsewhere as well. 
They are considerably cheaper than displacer type in- 
struments ($300 in Canada) but are not as accurate. 
They are used extensively in the level range 32 inches 
to 60 feet for both measurement and control service. 
Essentially they are a standard differential pressure 
transmitter of a type already discussed and all the re- 
marks made previously concerning this type of instru- 
ment apply equally well to them. Slight modifications 
are frequently required however in that sealing prob- 
lems often dictate the use of zero suppression and re- 
verse action. Their range, too, is considerably higher 
than the normal differential pressure transmitter; dif- 
ferential pressures up to 800 inches W.C. are quite 
common. Since the transmitter itself need not come into 
direct contact with the fluid, they are used extensively 
to measure the level of difficult fluids which would clog 
or corrode a float or displacer, or where the diameter 
of the tank precludes the use of such an instrument. In 
these difficult services, mention should also be made 
of special types of differential pressure transmitter 
which have a large diameter diaphragm directly in 
contact with the fluid. These are usually more expen- 
sive than the standard differential pressure type in- 
strument but are proving extremely useful where it is 
necessary to avoid the use of seals. 


Bubbler systems directly connected to a manometer 
are in the second classification of direct pressure trans- 
mitters. Depending on the manometer used, they are 
extremely cheap and by their very simplicity are also 
reliable. They are limited in use to atmospheric tanks. 
They are also somewhat slow in response and because 
of this should only be used in large diameter tanks 
where level cannot change quickly. 


Diaphragm box transmitters are another type of 
direct pressure transmitter. In this instrument a flexible 
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diaphragm is used to seal the bottom of a large diam- 
eter box connected to a transmission piping system filled 
with air at atmospheric pressure. The system is con- 
nected directly to a manometer of one sort or another. 
The diaphragm box is submerged at the bottom of the 
tank and any change in static pressure due to level is 
directly reflected in the system pressure and indicated 
on the manometer. No air supply is required. These in- 
struments are probably the cheapest form of level trans- 
mitter available but are, for one reason or another, 
used very infrequently. They suffer from the same dis- 
advantages as the bubbler system previously discussed 
and are even slower in response. In addition they also 
have the disadvantage that they have no power avail- 
able for transmission other than that due to compres- 
sion of the air in the box. They can in consequence 
only be used in measurement services where accuracy 
is not important and distance does not exceed approxi- 
mately 250 feet. Care should be taken to ensure that 
the installation is absolutely leak tight since the slight- 
est leak will introduce extremely large errors. 


Level switches are used extensively in the industry 
for both the indication of alarms and the control of 
pumps. Many different varieties are available of both 
the displacement and float type. It is difficult to set 
down rules as to when to use the one or the other, since 
in a majority of cases either are completely adequate. 
Corrosion or unusual specific gravities may dictate the 
use of the one or the other but in unusual cases the 
manufacturer should be consulted. 

Several other exotic types of miscellaneous level trans- 
mitter, such as capacities or radiation type gages, are 
sometimes encountered. In general, however, these are 
only used to measure the level of solids or in other serv- 
ices where no other type of equiprnent is suitable. Fixed 
level alarms in solids service are often provided by 
means of paddle, tilt or diaphragrn switches. The man- 
ufacturer should always be consulted before any of 
these unusual type instruments are used. 


Miscellaneous Transmitters. Variables other than 
flow, pressure, temperature, and level are frequently 
met with in the industry but these are truly the “Four 
Horsemen” which must be met and conquered first. 
Other variables such as pH and chemical composition 
are encountered quite frequently but in these cases the 
transmission is usually electric and some sort of elec- 
tronic receiver, usually a null balance potentiometer, 
is required to handle them. 
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Receivers and Controllers 


@ How process changes affect automatic control equipment 


@ What modes of control are and which type to specify 


@ Which to use, pneumatic or electronic control 


@ What type controller or receiver to specify 
@ Which chart and chart drive to consider 


William C. Gardner, C F Braun & Co 
Alhambra, Calif. 


This article is directed to those engineers who do not 
normally work in the field of instrumentation. It is 
written to acquaint them with basic instrument termi- 
nology and with some of the factors that must be con- 
sidered in the selection and specification of controllers 
and receivers. 


How Process Changes Effect Controllers. Both proc- 
ess load changes and process lags must be considered in 
the selection of automatic control equipment. Load 
changes are changes in the controlled variable caused 
by altered conditions in the process. Process lags are a 
delay in the time it takes the process variable to reach 
a new value when load changes occur. This lag is 
caused by one or more of the process characteristics of 
capacitance, resistance and dead time. 


Process Load is the total amount of control medium 
required by a process at any one time. For example, 
in a steam heated reboiler a certain amount of steam 
is required to hold the temperature of the heated fluid 
at a given value when the fluid is flowing at a given 
rate. An increase in the fluid flow requires more steam 
and causes a change in the process load. A decrease in 
the inlet fluid temperature at the original flow rate 
is also a load change. 

A process load change causes deviation of the con- 
trolled variable from the desired value and requires a 
new setting of the final control element. Both the mag- 
nitude and the rate of load change are of primary 
importance in the application of automatic controllers. 
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Capacitance is the capacity of a process compared to a 
reference variable. In a thermal system the capacity is 
Btu. Its capacitance is Btu per degree. For liquid level, 
the capacity is cubic feet or pounds. Its capacitance is 
cubic feet per foot or pounds per foot. For pressure, 
capacity is cubic feet. Its capacitance is cubic feet per 
pounds per square inch. 

A large capacitance tends to resist load changes and 
helps to keep the controlled variable constant. However, 
this large capacitance will also make it more difficult 
to change the variable to a new value. 


Resistance. The parts of a process that resist flow are 
called resistances. In a steam heated reboiler, the tube 
wall, the water film, and the steam film resist the trans- 
fer of heat. If a material is being heated in a process 
with high thermal resistance, it will take a greater 
amount of control medium to cause a temperature 
change in a given time than for a process with low 


thermal resistance. 


Transfer Lag. If the flow of energy passes from one 
capacitance through a resistance to another capacitance, 
there is a time delay in the transfer of this energy. 
This time delay is called transfer lag. Processes with 
similar resistance-capacity pairs can be controlled in 
the same manner. 


Dead Time. An additional characteristic which con- 
tributes to time delay is the time for a change that is 
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FIGURE 1—Relation between valve position and controlled 
variable for two-position mode. 


made at one point in a process to be sensed at another 
point. For example, if a heated fluid is flowing at 5 
feet a second in a line from an exchanger and if a 
thermometer is 50 feet from the outlet, there is a dead 
time of 10 seconds. It will take 10 seconds before any 
change in the process will be detected by the thermome- 
ter. Dead time introduces more difficulty in automatic 
control than a lag at any other point in the controlled 
system. It does not alter the process reaction character- 
istics, but delays any change that may be required 
since the controller cannot initiate the corrective action 
until a deviation occurs. 


Control System Lags. Measuring and control instru- 
ments have the same types of lags as the processes 
which they measure and control. The lags are caused 
by the same characteristics of capacitance, resistance, 
and dead time. For example, in a filled bulb thermal 
system, the bulb offers resistance to the transfer of heat 
energy, and the fluid in the bulb has capacitance. There 
is resistance to air flow in the piping from the trans- 
mitter to the controller and from the controller to the 
control-valve. The control-valve diaphragm has ca- 
pacitance. The valve stem has frictional resistance, and 
where this friction is large there may be considerable 
dead time. In addition, various linkages and bearings 
in controllers may provide additional dead time. It is 
extremely important to design, select, and install each 
instrument in a control system to have minimum time 
lags. 


MODES OF CONTROL 
The previous discussion was included to help the en- 
gineer in his selection of the modes of control for an 
automatic controller. The modes of control are the 
manner in which the controller acts to restore the con- 
trolled variable to its desired value. This discussion will 
review the most commonly used modes of control as 
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follows: (1) two position, (2) single-speed floating, 
proportional position, (4) proportional plus reset, 
proportional plus reset plus rate. 


Two-Position Control, With this mode of control the 
final control element is moved quickly from one of two 
fixed positions to the other at a single value of the 
controlled variable. Many thermostats for home tem- 
perature control use this mode. This may be on-off or 
high-low control. When the temperature is at or above 
the set-pvint value, the thermostat contact is closed and 
the gas valve is closed. When the temperature is below 
the set-point, the contact is open and the gas valve is 
open. Figure 1 shows the valve position corrections as 
the temperature varies above and below the set-point. 
It is readily seen that two-position control cannot make 
an exact correction. Two-position control usually func- 
tions satisfactorily between the desired control limits 
under the following conditions. If the process has a slow 
reaction rate and minimum transfer lag or dead time. 
If the valve travel is adjusted so that its movement 
permits an input just slightly above and slightly below 
requirements for normal operation. And if load changes 
do not occur frequently. 


Floating Control. The most common type of floating 
control which is not combined with another mode of 
control is known as single speed floating with neutral 
zone. This mode of control is usually used only on 
electrically-operated systems. 

In floating control, the final control element is moved 
gradually at a constant rate toward either the open or 
closed position, depending upon whether the controlled 
variable is above or below the neutral zone. While the 
controlled variable is within the neutral zone, the final 
control element remains in the last position reached 
at the time the variable entered the neutral zone. 

Although floating control tends to produce cycling, 
it can be minimized by the timing of the actuator of the 
final control element. The actuator moves to its new 
position at a single predetermined rate, and must be 
timed to the natural cycle of the controlled system. If 
the actuator moves too slowly, the control system would 
not be able to keep up with sudden changes. If the 
actuator moves too quickly, two-position control results. 
The greatest advantage of floating control is that grad- 
ual load changes can be counteracted by gradual shift- 
ing of the valve position. 

TABLE 1—-Summary of Modes of Control 


PROCESS TIME LAGS 


Process 


Resistance- | | Load 
Reaction Rate i 


Mode of Control Capacity Dead Time Changes 





Two Position Slow | Moderate or | Small 


| large 


Small and 
slow 
Proportional 


Slow or moderate | Moderate Small | Small 
Proportional Plus | 

tate | Slow or moderate Any amount | Small Small 
Proportional Plus | 

Reset | Any Rate Any amount 
Proportional Plus 

Reset Plus Rate.| Any Rate 


Large and 
slOW 


| 
Small or moderate 


Large Any amount 


| Any amount 
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FIGURE 2—Offset characteristic of proportional mode following a process load change. 


Proportional-Position Control is commonly called 
“proportional band,” “throttling band” or “gain.” In 
proportional control, the final control element assumes 
a definite position for each value of the controlled vari- 
able. For purposes of flexibility in application, a cali- 
brated adjustment called proportional band is provided 
in controllers with proportional mode. Proportional 
band is the change in value of the controlled variable 
that is necessary to cause full travel of the final control 
element. Proportional band is usually expressed as a 
percent of its full range. For example, consider the dis- 
placer of a level controller with a range of 48 inches. 
At 100-percent proportional band when the level 
changes 48 inches, the valve is fully stroked. At 50- 
percent proportional band when the level changes 24 
inches the valve is fully stroked. 

By permitting intermediate positioning of the control- 
valve, proportional control can regulate the control 
medium to meet the process demand as reflected by 
changes in the controlled variable. It initiates a cor- 
rective action almost immediately, at a rate and magni- 
tude directly proportional to the deviation of the con- 
trolled variable. With any given controller set-point a 
change in valve position can only be obtained by a 
deviation of the controlled variable. A new require- 
ment for valve position, resulting from a sustained 
process load change, can only be obtained by a sus- 
tained deviation from the controller set-point. This 
deviation is called offset and is shown in Figure 2. 
Whenever a sustained load change occurs with propor- 
tional control action, the actual amount of offset will 
depend on the proportional band setting. The narrower 
the band, the smaller the offset. Therefore, the band 
should be as narrow as possible. The minimum pro- 
portional band which can be used depends on the par- 
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ticular process and is determined by the various process 
and control loop lags. If the band is too narrow, cycling 
of the controlled variable results. 

Where process load changes are small or infrequent, 
and some offset, or a temporary larger offset is per- 
missible, proportional control is quite adequate. 


Proportional Plus Reset Mode. The characteristic 
of offset that is inherent in proportional control can be 
eliminated by the use of the control action known as 
proportional plus reset modes. These modes consist of 
two types of action that are superimposed in the final 
output to the valve. They are the proportional mode, 
already discussed and proportional-speed floating. In 
proportional-speed floating the position of the final con- 
trol element is changed at a rate which is proportional 
to deviation. In other words, the greater the deviation 
becomes, the faster the valve moves. 

The proportional plus reset controller has two adjust- 
ments: A proportional band adjustment and a reset rate 
adjustment. The reset rate adjustment in combination 
with the proportional band setting determines the rate 
at which the proportional band is shifted when a devia- 
tion occurs. For example, a four percent deviation from 
the set-point causes a continuous shift of the propor- 
tional band at twice the rate of that for a two percent 
deviation. When the controlled variable is returned to 
the set-point, reset ceases to shift the band and leaves 
it in its last position. 

The proportional plus reset mode of control is the 
most useful of all modes. Its primary advantage is the 
elimination of offset due to load changes so that the 
controlled variable is maintained within close limits at 
all times. Small capacitances permit a higher reset rate 
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and enables the controller to counteract offset 
quickly. Transfer lag and dead time in the controlled 
system require a decreased reset rate in order to avoid 


excessive cycling of the controlled variable. 


more 


Rate Action. Processes with a large dead time of about 
two minutes or more, or large transfer lags are some- 
times difficult to control even with the proportional 
plus reset mode. The proportional band may have to be 
set exceptionally wide and the reset rate set unusually 
slow in order to avoid excess cycling. Under these con- 
ditions, when load changes occur, there is a wide devia- 
tion and it takes a long time for the variable to return 
to the set point. This condition is most often found in 
temperature control. The addition of rate action, also 
called derivative action, or hyper-reset, to the propor- 
tional or proportional plus reset modes of control usually 
solves this control problem. 

Rate action causes the final control element to move 
at a rate proportional to the speed at which the con- 
trolled variable is moving. Basically, rate action pro- 
vides an initially large corrective action when a devia- 
tion occurs, so that the final control element moves 
further at first than it normally would with proportional 
or proportional plus reset mode. Then, having made this 
large initial change, the controller functions to remove 
this effect, leaving only the other modes to determine 
the position of the final control element. 

The primary advantage of using rate action for 
counteracting the effect of dead time is the reduction 
of the period of cycling. The controlled variable is 
stabilized at the set point more quickly when load 
changes occur. A rate action adjustment is provided 
in controllers with rate mode so that the response can 
be adjusted according to the amount of process lag. 


Which Mode to Use. One of the most difficult prob- 
lems in selecting the instrumentation for process control 
is that of choosing an adequate but economical mode 
of control. It is important to remember that the simplest 
mode of control which will do the job is the best one 
to use. Frequently, the application of a too complicated 
control mode will result in poor control and contribute 
to the undesirable characteristics of the process. Table 
1 summarizes the principle characteristics of the con- 
trolled system required for each mode discussed. This 
table should be used only as a general guide. Consider- 
able experience is required to be able to select the mode 


of control best suited to the process. Many process in- 


strument application problems require advanced math- 
ematical techniques and may best be solved by qualified 
instrument and systems engineers. 


Cascade Control. There may be cases where the com- 
monly used single controller is not adequate to control 
the process. In such cases the application of cascade 
control may solve the problem. Cascade control nor- 
mally consists of two controllers connected in series in 
such a manner as to allow the output from the master 
controller to manipulate the set-point by the second or 
slave controller. Cascade loop control is normally used 
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where single loop control is not adequate and where 
processes have large capacitances and transfer lags. 

As an example, consider temperature control of a 
process fluid leaving a fired heater with the use of 
single loop control. When the process requires a greater 
heat input to the heater, the controller will position the 
fuel valve to provide any flow rate within its range in 
an attempt to maintain the temperature at the set-point. 
If, however, variations in differential pressure across 
the valve occur and cause an increased firing rate the 
temperature controller cannot make a correction until 
the changes are reflected by a temperature deviation 
after the process lag. 

A flow controller installed in the fuel line to control 
flow would correct for changes in fuel flow caused by 
variations in pressure, but its set-point would have to 
be changed as required by the outlet temperature of 
the process fluid. Both temperature control and flow 
control with adjusted flow set-point can be obtained 
by connecting the output from the temperature control- 
ler to the set-point adjustment of the flow controller. 
The flow controller is used to position the control-valve 
in the fuel line. 


Pneumatic or Electronic Control. Electronic instru- 
ments are available which perform essentially the same 
functions as pneumatic instruments. Although the use 
of electronic systems is increasing, pneumatic systems 
will continue to play a major role in instrumentation. 

Electronics. Some advantages claimed for electronics 
are no transmission lag, greater sensitivity, and reduced 
maintenance. In addition, electronics may be attractive 
to the small-volume instrument user who does not have 
facilities for compressing or drying air. Electronics are 
also attractive to users or potential users of other elec- 
tronic devices such as scanners, data loggers, computers 
and analyzers. 

Pneumatics offer certain advantages. Generally, all 
pneumatic instruments use a standard 3 to 15 pound 
signal. Since the complete control loop is pneumatic, no 
transducer is required at the valve. In addition to per- 
forming similar functions to electronics, pneumatic 
components are readily available for the construction 
of small analog computers. In contrast to this, electronic 
manufacturers use several incompatible signals such as 
AC and DC with response to voltage, current, and fre- 
quency. Because of this, once an instrument supplier is 
selected, the use of other makes becomes impractical. 

The choice of pneumatic- or electronic-control instru- 
ments depends on many factors. Each user must evalu- 
ate his own requirements based on the process which he 
plans to control and the relative costs for a given 
installation. 


CONTROLLER-RECEIVER TYPE AND LOCATION 

Because of the increased complexity and number of 
automatic controls in process units, the controllers and 
receivers are generally installed in a centralized con- 
trolroom. The centralized controlroom provides for 
closer supervision of the process by operating person- 
nel, and enables the use of miniature instruments. 


HypROCARBON PrRocEessING & PETROLEUM REFINER 





Miniature Instruments offer many advantages. Main- 
tenance men can quickly remove the instrument from 
the control panel for ease of repair and checking. They 
are particularly adaptable to the graphic or semi- 
graphic type of controlboard. This type of controlboard 
may be required for rapid operator training or ease of 
operating a complex process unit. The use of miniature 
instruments requires less controlboard space than for 
large case instruments and results in a smaller and more 
economical controlroom. 


Large Case Instruments are usually installed in proc- 
ess units that are not adaptable to centralized control, 
and where direct connected instruments are adequate. 

There may be cases where it is extremely important 
to reduce input and output signal lags to and from the 
controller. These cases may occur in critical flow serv- 
ices, or where the controller would normally be located 
a great distance from the control-valve, A very rough 
general guide is to mount the controller on its receiver 
in the controlroom for distances up to 150 feet. For 
distances from 150 to 250 feet, mount controller in the 
but with a volume 
used at the control-valve, unless the valve has a posi- 
tioner. For distances from 250 to 500 feet, locate 


controlroom one-to-one booster 


the controller at the valve. For distances over 500 feet 
electronic control is used. Unusual, process or control 
loop time constants may require exceptions. 


CHARTS AND CHART DRIVES 

Instrument charts serve many purposes. They are a 
memory storage device used to quickly recall past 
events or to watch current operating trends, They may 
be used by operating personnel and process design en- 
gineers as a guide for future operations. They may be 
used to check the performance of the unit or certain 
parts of the unit. Management may review the charts 
to determine the performance of operating personnel. 
They may be used for accounting purposes. And they 
are particularly useful at startup. 

Several types of charts are available. Those com- 
monly used are circular, large case strip chart, and 
miniature strip chart. The final use for the chart gen- 
erally determines which one will be used. Circular 
charts are flat and easy to handle and to store. The 
calibrated useful width of a 24-hour 12-inch circular 
chart is about 4 inches. Large case strip charts must 
be folded or rolled and are more difficult to handle. 
The large case 12-inch strip chart has a useful width 
of about twice that of the normal circular chart. There- 
fore it is usually easier to interpret. Strip charts do not 
require frequent renewal since the charts last approxi- 
mately 30 days at normal chart speeds. The miniature 
strip charts are easier to handle and store than the large 
strip charts. Their calibrated width is about the same 
as for the 12-inch circular chart. In general, 12-inch 
circular charts are commonly used for field-mounted 
recorders. Large case strip charts are used to directly 
receive a thermocouple signal and for multi-service 
temperature recording. Miniature strip charts are nor- 
mally used for general services in centralized control- 
rooms. 
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Chart Ranges. One of the problems facing the instru- 
ment user is in the selection of the proper chart and 
scale ranges. Charts and scales are available in many 
standard ranges: however, we feel that the user should 
minimize the number of different ranges in his storage 
facilities. In order to do this we recommend the use of 
0-100 linear charts with direct 
services with one exception. Where the output is not 
linear such as for flow, we 
10 square root charts and scales. Specific operating 
problems may require the use of other ranges, but we 
consider it worthwhile to the 
ranges that are required. 


reading scales for all 


recommend the use of 0 to 


minimize number of 


Chart Drives. The type of chart drive is usually deter- 
mined by the electrical area classification in which the 
instrument is installed. The spring-wound, pneumatic 
escapement, or pneumatic impulse type of drive is gen- 
erally used in areas classified as Division 1. Spring- 
wound drives are commonly used for individual field 
located recorders, Pneumatic drivers may be used in 
controlrooms with Division 1 classification or where a 
pneumatic system is considered more reliable than an 
electrical system. Electric charts driven with synchro- 
nous motors are normally used for areas classified as 
Division 2 or as general purpose areas. 
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Use ISA forms to simplify . . . 


Instrument Specifications 


Reduce instrumentation spec writing time by using in- 


strument Society of America RP 20 specification forms. 


Here's what's available 


E. A. Adler 
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Writing specifications for instruments has been sim- 
plified by use of instrument specification forms that are 
available for most popular instrument types. Twelve 
have been available for several years, and six new 
forms have been added this year. 


Instrumentation Vocabulary. Since written specifica- 
tions are a means of technological communication, the 
engineer should have a vocabulary to effectively trans- 
mit his thoughts and needs, It is the ever increasing 
complexity of terms resulting from the rapid growth 
of the instrument industry that has caused the instru- 
ment specification-writing dilemma. There are many 
different terms in use today which are synonymous 
despite the fact that several engineering and technical 
groups have published glossaries. Unfortunately, these 
glossaries are not in complete agreement one with the 
other. This state of affairs is partly explained by the 
fact that their creators are members of separately or- 
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ganized groups—each being influenced by practices 
unique to the particular engineering, technical, scien- 
tific, or industrial organization which sponsored them. 
The lack of adequate inter-communication and cross- 
fertilization between groups is largely the fault. As an 
example: “‘proportional-band,” “sensitivity” and “gain” 
are each used to describe the same function of a con- 
troller. To the uninitiated, existence of a choice of 
terms naturally gives rise to the thought that there 
might be a difference in meaning or connotation. 


Standard Specification Forms. The ISA recognized 
the necessity for creating some common means for 
communicating instrumentation information. Our So- 
ciety, through work of its Standards and Practices 
Department, implemented a program to provide a 
more definitive and uniform mode of expression. The 
immediate objective of this effort was to develop stand- 
ardized forms designed to transmit detailed information 
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Pressure Gages Specification 
Sheet Instructions 


Prefix numbers designate line num- 
bers on corresponding specification 
sheet. 


. Check or write in general type. 

Mounting—check one. 

Write in nominal gage size. 

. Check one. 

Check one or write in other 

material desired. 

Check one or write in other type. 

If desired, write in manufac- 

turer’s model number or style. 

Check one or write in other type. 

. Check one or write in other 

material desired. 

Check one or write in other 

materail desired. 

. Check socket connection size 
desired, also whether bottom or 
back connected. 

12. Check one or write in other. 








= S © NO UseNn= 


Rev. Revision Number. 

Quan. Show quantity required. 

Tag No. Identification of item No. 

Range Show dial range if standard 
indicating gage. If receiver gage, 
show both tube and dial ranges. 

Oper. Press. If desired, show normal 
operating pressure. 

Service Fill in service. 

Accessories Write in accessories 
desired. 


Notes Note number or letter of 
note appearing in space provided 
at the bottom of the sheet for notes. 


Secondary Sheet For additional 
pressure gages with the same gen- 
eral specifications as shown on the 
Primary Specification Sheet. All 
columns are the same as the Pri- 
mary Specification Sheet. A num- 
ber or letter appearing in notes 
column refers to notes on Primary 
Specification Sheet. 


FIGURE 1—ISA Specification forms 
feature checking blocks. 
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on a variety of commonly-used instrumentation equip- 
ment. To achieve maximum acceptance, several needs 
had to be fulfilled. It was considered most important 
that the forms to be developed should be: (1) com- 
plete, (2) authoritative, (3) simple to use. This pro- 
gram resulted in the development of the ISA—RP 20 
Recommended Practice series of Instrument Specifica- 
tion Forms. 

The first Recommended Practice issued, designated 
ISA—RP 20.1, covered the most widely-used instru- 
mentation: Filled System Instruments, Potentiometer 
Pyrometer and Resistance Instruments, Thermocouples, 
Indicating Bimetal Thermometers, Pressure Instru- 
ments, Pressure Gages, Differential Pressure Instru- 
ments, Orifice Plates & Flanges, Level Instruments, 
Receiver Instruments, Control Valves, Pressure Safety 
Relief) Valves. 

A continuing effort of the RP 20 Committee of ISA 
developed a second Recommended Practice, designated 
RP 20.2, to extend and augment the original publica- 
tion. The additional specification forms cover: Resist- 
ance Bulbs, Gage Glasses and Cocks, Steam Traps and 
Drainers, Level Switches, Temperature and Pressure 
Switches, and General Instrumentation Specification 
Sheets. 


How Standards Are Developed. In order to obtain 
the widest possible acceptance of its Recommended 
Practices, the ISA Standards and Practices Department 
insists upon adherence to a set of demanding proce- 
dures. Once the need for a Practice has been estab- 


lished by the wide circulation throughout industry of 
a questionnaire, the Survey Committee reports the fact 
to the Executive Board of the Standards and Practices 
Department. The Board then appoints a Chairman of 
a Project Committee who is charged with selecting his 
working committee and formulating a Preliminary Rec- 


ommended Practice. This initial effort is circulated 
throughout the country among interested persons in 
every industry using instruments. (Some contacts with 
foreign groups are also being made in the interest of 
international standardization. ) 

The committee meets as often as necessary to tabu- 
late all responses and enters into correspondence with 
all individuals having divergent views. Diligence and 
compromise ultimately lead to a mutually acceptable 
Practice. The committee’s final draft is then submitted 
to a selected Board of Review of ISA member-experts 
for critical appraisal. Final corrections are made, and 
the Practice is submitted to the Executive Board of 
the Standards and Practices Department of ISA for 
approval and authorization to publish as a “Tentative” 
Recommended Practice, The “Tentative” designation 
is a device employed to make the finished product 
available to industry fo~ the test of actual usage. For 
a minimum period of a year, comments and criticism 
are invited. It then becomes known whether the objec- 
have been attained. Before issue as a Recom- 
mended Practice (with the “Tentative” status removed) 
additional changes are made to reflect experience and 
advances in the area of technology being covered. This 
procedure obviously takes a great deal of time and 


tives 
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effort. For example: The Chairman of RP 20.1 re- 
ported the expenditure of 6000 man-hours of effort by 
his committee to produce their Practice for publication. 
This was exclusive of very considerable secretarial help 
and the work of Headquarters in printing, editing and 
distribution. 

All Standard and Practices Department members 
except the secretary serve voluntarily and are author- 
ized and supported by their respective employers to 
participate in this activity. The secretary, who is a 
member of ISA Headquarters Staff, keeps minutes, 
maintains records and directs the task of extensive 
mailings, publicity and final production. Each ISA 
member receives a free copy of each Practice as it is 
issued as a Society service. Additional copies are avail- 
able at a nominal charge while nonmembers pay a 
slightly higher price to make the service self-sustaining. 
This, then, is the background influencing the develop- 
ment of the ISA—RP 20 series of Instrument Specifi- 
cation Forms. 


What Can a Specification Form Do for You? The 
RP 20 Instrument Specification Forms are designed 
to afford several inherent application advantages over 
other methods, some of which are: 


@ Promotes uniformity in terminology 
@ Assures accuracy and completeness 


© Improves efficiency of the specification writing func- 
tion 


@ Facilitates training of personnel in this work 


@ Provides a permanent record from which multiple 
copies can be reproduced 
transformation or 


@®Can be communicated without 


misunderstanding 


Facilitates quoting, purchasing, receiving, accounting 
and ordering procedures by uniform transmittal of 
information 


The forms are printed on letter-size stock suitable 
for reproduction, available in pads of 100 identical 
sheets with instructions following the last sheet. An 
easily understood format is used consisting of an out- 
line with multi-choice, completion-by-checking blocks 
or writing-in features (see Figure 1). Bold-face type 
headings serve to segregate major areas of considera- 
tion. The sheet is divided into two vertical columns by 
a double line to make possible the use of only one 
sheet per item. Generally, a one-word statement along 
the left-hand side of the column signals the need for 
the specification writer to make a choice. He imple- 
ments the choice by marking the appropriate box or 
writes in his selection. The instructions serve as a guide 
on the intent of each of these headings. An inspection 
of the illustrated sample indicates that the specification 
is developed in a logical fashion to deal first with gen- 


HypROCARBON ProcessING & PETROLEUM REFINER 





eral, category-type considerations, then with the speci- 
fic considerations of either the equipment or the par- 
ticular application. Finally, in the opinion of the 
author, the “Service Conditions” are the most impor- 
tant information to communicate. It is this information 
that is of vital importance to the instrument supplier. 
The data given in this section not only tells the manu- 
facturer under what circumstances his equipment is 
expected to operate, but also whether or not the appli- 
cation is one for which his equipment is suitable. Rep- 
utable manufacturers do not wish to jeopardize their 
hard-earned integrity by knowingly having their equip- 
ment applied beyond its design capabilities. When the 
Specification has been filled in with due regard to all 
instructions, it becomes a complete document giving 
the type instrument desired, the features required, 
and, most importantly, states the conditions under 
which it will be used. This single sheet is now ready 
to begin its useful existence. To the supplier—it gives 
a complete picture of what he must offer; to the engi- 
neer—it becomes a firm basis of comparison when 
evaluating several proposals taken on a competitive 
basis; and to all interested individuals—it serves as 
the official reference. 


Spec. Writer Is Still Responsible. At the time these 
forms were designed, they called for types and design 
features commercially available by a competitive group 
of manufacturers. It is true that not all manufacturers 
could meet all the requirements of all the equipment 
covered by these forms. As in most other industries, 
a given manufacturer may choose to manufacture an 


item of equipment suitable only for certain specific 
uses. He has, in effect, knowingly built in certain limi- 
tations. By his own choice, he has narrowed his market. 
He may feel that his market offers him ample volume 
and does not wish to compete beyond these capabilities. 
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Undesirable results can come about when an over- 
zealous sales person makes unrealizable claims for his 
product. Often a given manufacturer will offer several 
lines, or series of items of the same generic type, each 
designed to meet the user’s needs within certain design 
capabilities and limitations. Failure to recognize these 
major differences often leads to dissatisfaction. It is 
an example of the old analogy which admonishes one 
to avoid the use of a bulldozer to do the work a jeep 
could do as well, at much less cost. It would be equally 
foolhardy to expect a jeep to do a job that only a 
bulldozer was capable of performing. This is, perhaps, 
an oversimplification, but it stresses the point that the 
specification writer is responsible for the accuracy and 
adequacy of all information going into his specification. 
If both he and the manufacturer have adequately met 
their obligations, many serious mistakes will be avoided. 


Forms Cannot Make You an Instrumentation Ex- 
pert. Understandably, it is not claimed that mastering 
the use of these forms will automatically make the 
user an instrumentation expert. As you have probably 
gleaned from the other articles in this issue, instru- 
mentation is indeed a rather perplexing field of en- 
deavor. There is no panacea to gaining expert knowl- 
edge in this field as is true of any other complex tech- 
nology. Many years of study and experience have given 
the professional instrumentation engineer the back- 
ground he needs to cope with the many facets he must 
consider to evolve an application which meets all the 
technical requirements within the economic constraints 
of a given project. The successful practitioner has 
learned a great deal about the many types of devices 
from which he may choose only one for a given instal- 
lation. How then does he make his final choice? He 
must concern himself with many considerations—some 
of which are: design suitability (capability), compata- 
bility (with other instruments and equipment, environ- 
ment, fluid conditions, etc.), reliability (service-life, 
repeatability, accuracy, sensitivity, and the like), eco- 
nomics, and acceptability to the ultimate user of the 
instrumentation. Careful evaluation of the importance 
of each of these considerations to a given application 
will provide a technically sound basis for the final 
selection. 

In summary, it can be said that the chore of writing 
instrumentation specifications can be simplified by the 
use of ISA—RP-20 Specification Forms. The user can 
benefit by the several inherent advantages they offer. 
Communication is enhanced by the uniformity of ter- 
minology which will do much to minimize misunder- 
standing. The risk of errors of omission is virtually 
avoided while increasing efficiency. 

ISA—RP-20 Instrument Specification Forms may be 
obtained by addressing your order to: Instrument So- 
ciety of America, Penn-Sheraton Hotel, 530 William 
Penn Place, Pittsburgh 19, Pa. 


Key Words For Indexing 
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Before you specify, look over these... 


Instrument Specification Check Lists 


From a survey of leading instrument manufacturers, here 
are check lists to guide you in specifying instruments for 


your process 


Frank L. Evans, Mechanical Engineering Editor 


PETROLEUM REFINER Staff 


What does the manufacturer need 
to know when a user specifies in- 
strumentation? Some require very 
little information, others prefer 
more. Some instruments can be 
specified by quoting only the manu- 
facturer’s part number. Others, such 
as stream analyzers, may require 
very complete details of the process 
being controlled. 


To give you some reasonable idea 
as to what the manufacturer needs 
to know so that he can furnish you 
with the best instrument possible for 
the application, PeTroLeumM ReE- 
FINER developed an outline on proc- 
ess instrumentation and sent it to 
many instrument manufacturers. We 
asked them for a check list of things 
to consider when specifying their 
equipment. The outline divided the 
field of process instrumentation into 
three broad areas: Sensing Devices 
(or basic measuring elements), 
Transmitters, and Receivers (indica- 
tors, recorders, controllers). The 
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subtopics under each cover the 
major types of instruments used in 
modern continuous processing plants. 


Master List. To avoid duplication 
as much as possible, the various 
manufacturers’ lists on each particu- 
lar instrument class were combined 
into a master check list for that 
class. Some manufacturers indicated 
they needed less information than 
listed but none required more. If 
you specify all the items listed, you 
should receive the proper instru- 
ment, made exactly according to 
your needs, 


Selection Details. Several of the 
instrument classes included in the 
outline are not discussed by the au- 
thors in the preceding articles—or, 
at least, are only mentioned briefly. 
Examples are positive displacement 
meters and stream analyzers. Space 
limitations in the report made it im- 
possible for the authors to discuss in 
detail the selection and specification 


of each instrument class shown in 
the outline. The lists are included 
to give you the manufacturer’s re- 
quirements and a starting point in 
the specification of instru- 
ments. 


these 


SENSING DEVICES 
A. Pressure 
1. Bourdon Tube, Bellows, Dia- 
phragm 
Range and units 
Absolute, differential or gage 
Accuracy 
Material 
Fluid corrosivity 
Instrument in which element is to 
be used 
Movement (Bourdon tube—right 
or left hand—when mounted 
in recorder case? ) 
Diaphragm seal (size, 
and connection) ” 
Diaphragm capillary (length, ma- 
terial and armor) ” 
Type of filling fluid? 


Ambient temperature variations* 


material 
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2. Local Mounted Pressure Gage 
Conditions above plus: 
Dial size and color 
black, usually) 

Flush, wall or pipe mounted 

Mounted position 

Connections, bottom or back, and 
size 

Special dials or markings 

Max. reset hand (memory 
pointer) 

Dial span (70°, 270° arc, 


(white or 


etc. ) 


B. Temperature 
1. Thermocouples, Regular Indus- 
trial Style 

Type (iron-constantan, Type J, 
copper-constantan, Type T, 
chromel-alumel, Type K, plat- 
inum - platinum - rhodium, 
other ) 

Temperature range, °F 

Accuracy (+% or +°F), refer 
to ISA-RP1 

Immersion (length tip thermo- 
couple to end head, i.e. % inch 
immersion or other) 

Head (standard, waterproof, 
other) (screwed, cap type, 
other) 

Threads 

Sealant 

Protection tube, if req’d. (length 
open end tube; construction- 
drawn, case or drilled; materi- 
al—carbon steel, other) 

Well material (304SS, 316SS, 
other; design, straight or ta- 
pered stem, etc., give dimen- 
sions required) 

Max. well temperature 

Assembly (standard, heavy duty) 


Conduit, Tube) 


la. Thermocouples, Swaged Sheath 
Style 
Material and size of sheath 
Type of hot junction tip 


Style of termination (terminal 
block, single or duplex-terminal 
head, general purpose or screw 
cover ) 

Method of mounting 

Active length (Max. length bot- 
tom of termination fitting to 
hot junction tip) 


2. Resistance bulb 
Type of element (platinum, nick- 
el, copper, other) 


1 Usually, manufacturer has a coded location for 
the various case locations, e.g. position ‘‘B’’ or 
‘III.’ These should be sealed our catalog in- 
structions. 

2 Specify only when a seal system is required, as 
for highly corrosive fluids, slurries, etc. 
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Tip sensitive or stem sensitive 

Temp./resistance characteristics 

Length 

Temperature range, max., °F 

Accuracy required, + °F 

Electrical power characteristics 

For tank level gages (Max. oil 
level, mounting height) 

Bimetallic thermometers 

Dial size and form or head orien- 
tation 

Stem length, in. 

Thread size, NPT 

Range 

Special scale markings 

Max. and/or Min. 
(memory pointer) 

Special installation requirements 

Accessories (thermo-wells, conn. 
bushings, conn. flanges, etc.) 

Filled-bulb system 

Type (liquid filled—class I, or- 
ganic; class II, vapor pressure, 


reset hand 


class III, gas; class IV, mer- 
cury) 

Compensation (case only or com- 
plete) * 

Temperature range 

Bulb material 

Bulb diameter 

Tube and armor material 

Tube length 

Adjustable or fixed gland 

Well or bushing (type, material, 
length, connection) 

Ambient temperature range 
(specify only for Class II 
system ) 


Flow 
Differential Pressure Meter 
Type 


(Dry—bellows or dia- 


phragm, wet—mercury, other 
Range (0-20 in. water, etc.) 
Scale type (uniform, sq. rt. and 
special markings, if req'd. 
gpm, cfm, etc. ) 
Product (air, water, steam, spe- 
cific hydrocarbon, etc.) * 
Product operating range (temper- 
ature, differential pressure, vis- 
cosity, sp. gr. and flow rate— 
max., min., normal) * 
Ambient temperature range 
Max. allowable pressure loss* 
Body material 
316SS, etc.) 
Mounting (panel, wall, pipe, etc. ) 
la. Orifice Plates (square-edge, 
segmental, eccentric) 


(carbon steel, 


Line size (ID and OD) 

Plate—material, thickness, bore 
and OD 

Drain hole size and location 

Flow (Max. avg., min, per hr.) * 

Differential Pressure (Max., min., 
normal) * 

Type flowmeter to be used (See 
C-1, above) 

Type flange, material and rating 

Product fluid data* 

Types of taps* 

Meter run (vertical or horizon- 
tal) * 

Piping layout sketch* 

Ib. Flow Tubes® 

Line size (ID and OD) 
Rating (material, schedule and 
service pressure rating) 
Differential head (Max., 
normal ) 

Product (type, flow rate (max., 
min., temp., press., 
flow viscosity, sp. gr.—range, 


min., 


normal), 


max., min., normal) 
Meter run (vertical or horizontal) 
Is meter body above or below 
flow tube? 
Type end connections preferred 
Unrecovered loss required 
Piping layout sketch 


Positive Displacement Meters 

Meter type (oscillating piston, ro- 
tary vane, disc and propeller, 
other ) 

Flow rate (gpm, etc. ) 

Product (type, temp., press., flow, 
viscosity, sp. gr. 
min., normal) 

Product corrosivity 


range, max., 


Volume to be indicated 

Calibration increments 

Pipe size 

Intermittent or continuous opera- 
tion 

Type of receiver 

Pressure range 

Mounting (flush, wall, other) 

Base temperature (if temperature 
compensated ) 

Pump or gravity operation 

Counter type 

Accessories, special condition 


Area Type Meters 
Type (open, fully enclosed) 
Range( max., min., normal, units) 


8 Available only for classes I and IV. 

4 Specify only when vendor is to design meter 
run and orifice or other primary element. 

5 Performance requirements only—mfgr. to spec- 
ify construction details. 
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SPECIFICATION CHECK LISTS... 


Product (type, temp., press., flow, 
viscosity, sp. gr.—range, max., 
min., normal) (transparent, 
translucent, opaque) (steady 
or pulsating flow) (solids in 
suspension or gas impurities) 

Allowable pressure drop 

Line size 

Flanged or screwed, armored, 
magnetic coupled 

Scale calibration 

Accuracy 

Type scale (M/M, percent, di- 
rect units, other) 

Metal or glass tube 

Protection case or armored type 

Mounting (front or back of panel, 
other) 

Connection (when looking at 
front of meter, connection 
should face: Inlet (left, right, 
front, back, downward—Out- 
let: left, right, front, back, up- 
ward ) 

Atmospheric corrositivity 

End fitting and packing (material) 

Remote units (transmitting ex- 
tension above or below meter 

Transmitting types (electrical 
characteristics available, pneu- 
matic, air pressure available— 
signal required ) 


Turbine Type Meters 

Meter size 

Process conditions (See Product 
item 3 above) 

Output frequency at full rated 
capacity 

Type of readout (digital flow rate, 
totalizer, analog flow rate, 
other 

Special calibration 

Power characteristics available 

Coil impedance (high or low 

End connection (hydraulic, screw 
or flanged) 

Curves of factors 


Level 


Gage Glass 

Reflux or transparent 

Product (type, temp., press., flow, 
viscosity, sp. gr.,—range, max., 
min., normal) 

Illuminator 

Shields 

Chamber materials (stainless, mo- 
nel, other) 

Chamber form (large chamber, 
welding pad, heating chamber 
or tube, other) 


Type valves (block, gage, other) 
(left or right hand) 

Vessel connection (center to cen- 
ter distance) (style and type) 

For tubular type, glass protector 
required, OD and style 

Float Actuated (Ball, Spherical 

or Flat Cylinder) 

Float size and material 

Product (type, temp., press., vis- 
cosity, sp. gr. percent & size 
suspended corrosivity solids— 
range, max., min., normal) 

Type of vessel (cone roof, floating 
roof, sphere, other) 

Gage range, (Eng., Met.) 

Vessel dimensions 

Mounting flange size and rating 

Ambient temperature range 

Size and sty!c of connections 

Accuracy (+ Vg in., other) 

Float travel 

Scale and calibration 

Are level alarm or control con- 
tacts required? Settings 

Are remote indicators required? 
If yes, give length interconnect- 
ing tubing or cable 

Is direct reading required? 

Housing (explosion-proof or non- 
hazardous) 

Power supply characteristics 

To be installed while tank is in 
service ? 

Float Actuated (Displacer or 

Vertical Cylinder) 

Displacer length and material 

Torque tube material 

Cage material and rating 

Product (See Product item 2 
above) 

Air pressure available, psi 

Connection (size, screwed or 
flanged) 

Indicating gage, if req’d: 
Dial (type and size required) 
Scale and calibration, level 
gage 
Distance tank to gage 

Differential Pressure (Bubbler 

Type) 

Range of level 

Material of construction (dip 
tube) 

Product (See Product, item 2 
above ) 

Ambient temperature range 

Accuracy 

Dial size and type 

Mounting (flush or wall) 

Vent pressure 
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5. Differential Pressure (Force-Bal- 


ance type) 

Range 

Static pressure above liquid 
Flange material 

Accessories 


Electronic Capacitance Type 

Total length of probe and ma- 
terial of construction 

Usable or immersed length of 
probe and distance from vessel 
wall 

Function desired—high, low, dif- 
ferential control or continuous 
indication 

Product (type, press, temp., cor- 
rosivity, dielectric constant— 
range, Max., min., normal 

Ambient temperature range 

Tank type (cone, floating roof, 
other ) 

Tank size 

Housing (explosion-proof, etc.) 

Distance probe to power supply 
unit 

Power supply characteristics 

Purge gas, if any 

Sketch of installation 

Ground level indication (yes, no) 

Accessories (high-low alarm, in- 
terface sensing element, etc.) 

Mounting flange size, rating and 
material 

Cable (length, explosion- proof 
armor or weather resistant 
armor, other) 


E. Stream Analyzers 


General 

Stream component and expected 
concentration ranges 

Stream operating parameters 
(press., temp. phase, liquid-gas, 
etc. ) 

Signal transmission distance 

Accessories (stream switching sys- 
tem and all other sample han- 
dling components—etc. 

Note: Stream analyzer manufac- 
turers “want to furnish answers 
not hardware.” One company 
prefers that the user supply 
only process conditions and the 
manufacturer will supply the 
correct analyzer. 


Gas Analyzers 

Element or compound to be ana- 
lyzed (i.e. ethylene, C3’s, etc.) 

Range of calibration and accu- 
racy (percent by vol., etc. 

Stream Product (type, pressure, 
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temp., sp. gr. or mol. wt., vis- 
cosity, dew point, color, con- 
centration—measured range, 
gas contaminants, analysis for 
percent O, and/or percent 
combustibles, polymerization, 
decomposition (other—range, 
max., min., normal) 

Power supply characteristics incl. 
voltage fluctuations 

Location (hazardous-nonhazard- 
ous) (Indoor-Outdoor ) 

Sample system (by who, sketch) 

Water supply (psig, °F) 

Air supply (psig) (moisture) 

Wiring distance analyzer to re- 
corder 

Accessories (Filter, regular, etc.) 

Compensation (process, ambient, 
press., temp., auto., manual) 

Atmospheric temperature at ana- 
lyzer (max., min., normal) 

Recorder type and distance from 
analyzer 

Alarms 

Steam supply characteristics 


Chromatographs 

Component or components (mol. 
percent—max., min., normal) 
solid, liquid, gas, etc.) 

Fullscale range 

Accuracy (0.01 to 5 percent, etc.) 

Max., temperature (will any com- 
ponent polymerize, decompose 
or react at elevated tempera- 
ture?) 

Product (See Product under Gas 
Analyzers, above ) 

Condensible vapors and quanti- 
ties present 

Materials of construction (if 
stream is corrosive, give special 
materials required) 

Sample condition (wet, dry, clean, 
dirty) 

Sample line (temp., press., length) 

Location (indoor-outdoor) 

Ambient temp. (max., min., avg.) 

Avg. barometric pressure 

Distance from sampling point 

Power supply characteristics incl. 
voltage fluctuations 

Detector (thermal conductivity 
or flame ionization) 

Detection limits (parts per bil- 
lion, per million, etc.) 

Temperature range (column, de- 
tector, injection port) (inde- 
pendent control required for 
each?) 

Column (programmed temp. or 
isothermal operation) (max. 
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col. length) (col. OD) (analyt- 
ical or capillary column) (pre- 
parative scale col. require- 
ments) (interchangeability) 

Recorder required (no. pens, type 
chart, range, mounting) 

Drift (min. percent acceptable 
per 24 hours) 

Response (min. time reqd. full 
scale deflection and min. re- 
sulting noise level) 

Utilities (water—psig & °F, air 
—psig and moisture content) 

Distance analyzer to recorder 

Housing (type and mounting) 

Accessories (intergrator, gas sam- 
pling valve, etc.) 


Infrared Analyzer 

Component to be measured 

Concentration (percent, and 
range, vol. percent) 

Min. change significant to proc- 
ess, vol. percent 

Other stream components (con- 
centration—vol. percent, min., 
avg., max. ) 

Sample (temp., press., dew point, 
corrosivity, liquid or gas, con- 
densible vapor, polymerization, 
decomposition ) 

Materials of construction (sample 
contacting parts) 

Location (indoors, outdoors; haz- 
ardous-nonhazardous area) 

Ambient temperature (min., avg., 
max. ) 

Power supply characteristics incl. 
voltage fluctuations 

Recorder (round, strip, contacts) 


End Point and Boiling Point 

Analyzers 

Sensing device (thermocouple, 
resistance bulb, filled bulb— 
range) 

Process stream (press., temp., 
ASTM distillation test results, 
water content) 

Power supply characteristics 


pH Analyzer 

Range (max., normal, min.) 

Process stream (type, component 
concentrations, temp.—press., 
(min., avg., max.) viscosity, any 
material that might coat, 
abrade, coagulate electrode) 

Sampling method (immersion or 
dip tube; other) 

Location (indoor-outdoor, haz- 
ardous-nonhazardous ) 

Power supply characteristics 


Recorder, if used (type, mount- 
ing, etc.) 


Electrode type 
Materials for flow assembly 


7. Other Stream Analyzers 


CO, combustible gas alarm, Oz, 
process refractometer, water 
vapor recorder, liquid gravi- 
tometer (mean coefficient of 
expansion of liquid per °F and 
avg. sp. gr.) Gas gravitometer. 
See General and Gas Analyzers 
above for specification check 
list 

Chlorine analyzer (range in ppm, 
free or total residual measure- 
ment ) 

Flame characteristic analyzer (air- 
gas ratio, mixture inlet pres- 
sure) , Electrolytic Conductivity 
(specific resistance or conduc- 
tivity valve and range re- 
quired) 


8. Corrosion Measurement 


Analyzer 

Sensing Probe—Temp., press., al- 
loy, thread size accessory fit- 
tings, retractable or fixed posi- 
tion sensor 

Instrument or Transmitter—If 
continuous, distance from sen- 
sor to instrument; span of re- 
corder to be used; number of 
channels (sensor stations) 


TRANSMITTERS 


A. Pressure 
1. Force Balance (Electronic or 


Pneumatic) 

Type (indicating or non-indicat- 
ing) ‘Absolute, gage, volu- 
metric or differential pressure) 

Product (type, press., temp., 
max., min., normal) 

Accuracy, + psi, + percent of 
transmitted or indicated signal 

Element (Bourdon tube, bellows, 
diaphragm) include material 

Output pressure range 

Input range 

Mounting (panel, pipe, etc.) 

Special construction 

Indicating deflection type, scale 
range 

Operation (Temp., press., max., 
operating, min., ambient temp., 
normal atmospheric pressure) 

Hysteresis tolerated 

Sensivity 

Overrange limits expected 





SPECIFICATION CHECK LISTS... 


Power supply characteristics 

Air pressure available 

Location (Indoor-outdoor, haz- 
ardous-nonhazardous ) 

Housing (case material 
finish ) 

Accessories 

Potentiometer 

Application and sensing device 

Type mechanical input (continu- 
ous rotation, stroke, stops, etc. ) 

Max. activating torque or force 

Mechanical input—electrical out- 
put relation (linear function, 
switch, etc.) and range 

Accuracy 
cent) 

Response time 

Mounting 

Air pressure available 

Power supply characteristics 

Type electrical connections (wire 
leads, terminal 
etc. ) 

Environment temp., press., hu- 
midity, rain, fungus, vibration, 
corrosivity, etc,) 


and 


elec. or pneu., per- 


full scale, sec.) 


connectors, 


Life required (min. mechanical 
and electrical, turns or cycles, 
hours under load) 

Output signal (ma or psig) 

Min. ambient temp. effects (per- 
cent per 50° F) 


Temperature 
Null-Balance 
Type (electronic) 
Range, °F 
Actuation 
ance bulb, other) 


thermocouple, resist- 


Input range 

Output 

Service 
2; etc. 


1-5 ma, etc.) 

Class 1, Group D. Div. 

Accuracy (¥2 percent—ASA 
C39,4-1956, other 

Power supply characteristics 

Ambient temp. range 

Mounting (flush, surface, relay 
rack, other 


Force Balance 

Range, °F (If differential, give 
reference temp.) 

Actuation (mercury or gas filled) 

Over-all temp. limits, °F 

Calibration accuracy (percent 

Sensivity (percent range span 

Repeatability (percent range 
span) 

Air supply (psi) 

Capillary (material, armored or 
bendable tubing, length) 
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Transmitting 


Mounting (pipe, wall, etc.) 

Ambient temp. range 

Output (1-5 ma, 3-15 psi, etc.) 

Service (Class 1, Div. 2, Group 
D, etc.) 

Power supply characteristics 

Accessories (Output ma indica- 
tor, explosion-proof case, etc.) 


Electro-Pneumatic Transducer 

Input signal (ma) 

Output signal (psig) 

Mounting type 

Housing (Explosion-proof, non- 
explosion proof) 


Level 

Capacitance type (Non-indicat- 

ing) (Pneumatic-Electric) 

Output (psi, ma) 

Response (Full span, sec.) 

Pneumatic control forms (Fixed 
100 percent proportional band, 
2-300 percent proportional 
band, etc.) 

Housing (Explosion-proof, Non- 
explosion-proof ) 

Power supply characteristics 

slidewires (Watts, 
ohms, power supply) 

Electric contact control forms 


Force Balance type (Non-indi- 

cating) (Pneumatic) 

Kind of fluid being controlled 

liquid, gas, steam, etc. 

Direct or reverse acting 

Input and output range (psi, in. 
water, etc.) 

Response speed 

Sensitivity (percent) 

Scale calibration indicating type 

Suppression (for closed tank ap- 
plications only) 

Max. operating temp. 

Max. ambient temp. 

Mounting 

Overrange (psi) 

Flange materials 

Body and diaphragm materials 
and pressure rating 

Air supply pressure (psi) 


Flow 

Area Type Meter Transmitter 

Pneumatic or electric 

Input range (differential in. 
water, other) 

Beaded guide or plain tube 

Extension tube material 

Meter body material (carbon 
steel, 316SS, etc.) 

Is heater required ? 

Output range (ma-ac or dc, psi) 


2. 


Housing (weatherproof, explo- 
sion-proof, other) 

Force Balance (Pneumatic) 

Line size (in.) 

Flow range (gpm) 

Output signal range (psi) 

Max. working pressure (psi) 

Max. working temperature (°F) 

Air supply, psi 

Materials of construction 


RECEIVERS 

Indicators 

Electronic 

Size 

Type (potentiometer, Wheat- 
stone Bridge, etc.) 

Number points 

Signal characteristics (linear, 
other) 

Range (Increments) 

Response time 

Measuring circuit current source 
(regulated voltage power sup- 
ply or battery with std. cell) 

Environment (temp. range and 
corrosivity ) 

Dial size or scale length 

Input (current and voltage) 

Calibration accuracy (2 percent 
full scale, etc.) 

Dial range (and factor, if reqd.) 

Case (style, material and size) 

Mounting details 

Accessories, printer, alarm, auto- 
manual switching, etc. ) 

Pneumatic 

Dial range and markings 

Input range (3-15 psi, etc.) 

Scale (2 working press., 
etc. ) 

Accuracy (percent) 

Mounting (wall, panel, etc.) 

Connections (bottom, back, etc.) 
(screwed, brazed, welded, etc.) 

Scale calibration and scale factor 

Case (style, material and size) 

Tube type and material (drawn, 
bored—bronze, alloy, etc.) 

Level Indicator 

Product specs. (type, dielectric 
properties, temp., press., dis- 
tance probe from vessel wall) 

Input (10 pf to 5,000 pf, etc.) 

Output (0-1 ma, etc.) 


range 


Meter scale (rectangular, 3.5 in. 
scale, vertical 2.7 in. scale, 
etc. ) 

Scale range (0-100, etc.) 

Case (panel or surface mounted, 
material, explosion-proof, non- 
explosion-proof ) 
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Power supply characteristics 
Number tank positions 
Readings (ft.-in., other) 
Accessories (Alarm, etc.) 


Alarms 

Type (single, duplex, high or low 
alarm, etc.) 

Input signal (10-50 ma DC, etc.) 

Location classification (Class 1, 
Group D, Div. 2, etc.) 

Mounting 

Power supply characteristics 

Accessories 

Annunciators 

Number of drops 

Drop markings 

Mounting (flush, surface) 

Lamp type 

Indication plates (white with 
black characters, etc.) 

Actuating contacts (normal open, 
normal closed) 

Power supply characteristics 

Case (material and finish) 
screwed or hinged door) (ex- 
plosion-proof, non-explosion 
proof ) 

Accessories (lamp test, reset with 
audible signals, etc.) 


Recorders 


Electronic 

Type (miniature or large case) 

Input range (0-1,000° F, etc.) 

Input power (1-5 ma DGC, etc.) 

Variables (one or two) 

Scale length (in.) 

No points 

Chart size (circular dia. or strip 
width, in.) 

Chart speed (circular—rev./day, 
etc., strip—in./hr., etc.) 

Chart scale (hrs., min., etc., de- 
flection scale, 0-100 etc.) 

Chart range and factor 

Number pens (single, double) 

Type (DC potentiometer, DC or 
AC Wheatston bridge, etc. ) 

Accuracy (percent required— 
ASA 39.4-1959) 

Balancing speed (sec.) 

Ambient temperature (max., 
normal, min. ) 

Power supply characteristics 

Service (Class 1, Group 2, Div. 
D, etc.) 

Measuring circuit current source 
(regulated voltage or battery 
with standard cell) 

Control (alarm or signaling con- 
tacts, on-off or proportional) 

Accessories (alarm contacts, in- 
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dex pen, pen lifter, auto-man- 
ual switching with or without 
ratio-cascade unit, etc.) 

Pneumatic 

Variables to be measured 

Range (temp., press., etc.) 

Actuation (Temp.—mercury, 
vapor, gas, filled system) 
(Pres.-gage, absolute, etc.) 

Pressure elements (bellows, multi- 
coil Bourdon tube, C type 
Bourdon spring, barometric 
pressure element, range) 

Temperature bulb form (pre- 
formed capillary bulb, plain 
bulb, rigid extension, union 
connection bulb etc.) 

Case (miniature or large) 
(weather-proof, explosion- 
proof, etc.) (mounting, ma- 
terial, finish) 

Chart drive (electric, pneumatic, 
spring) (rotation direction and 
speed ) 

Chart type and rotation (circular 
or strip,—rev./day or in./hr.) 

Number pens 

Relationship between pressure 
and pen motion (linear or 
other) 

Max. ambient temp. effects (per- 
cent per 50° F change) 

Repeatability required (percent) 

Sensivity required (psi output 
rate change per in. pen move- 
ment, percent chart range, etc.) 

Calibration accuracy (linearity 
plus hysteresis, percent) 

Connection type 

Recording interval, multipoint 
recorders 

Air supply pressure, psi 

Alarms and type 

Accessories, (special fittings, ad- 
ditional charts, etc.) 


Controllers 


Electronic—Pressure, Tempera- 


ture or Level 

Mode (proportional band, or 
plus reset or plus reset and 
rate action ) 

Output (ma and load ohms) 

Actuation (6-30 DC volts, 0-200 
mv AC, 1-5 ma DC, etc.) 

Service (hazardous, non-hazard- 
ous ) 

Max. allowable ambient temp. 
error (+ percent per 50° F) 

Ambient temp. range, °F 

Sensitivity, percent 


Mounting (integral with recorder 
or indicator, on top of re- 
corder, separately mounted) 

Gain and reset range (Gain— 
05 to 25, etc., reset—.5 to 
320 repeats per min., etc.) 

Power supply characteristics 

Environment (temp. range and 
corrosivity ) 

Connections 
plug-in, etc.) 


rack mounted, 


Pneumatic—Pressure Controller 

Controlled pressure and range 

Kind of fluid being controlled 

Increase press. to open or close 
valve 

Proportional or proportional plus 
reset or plus reset and rate 
response 

Direct, reserve acting controller 

Bourdon tube, bellows or dia- 
phragm, pressure rating and 
material of construction 

Mounting (panel, wall, pipe, 
valve, integral recorder, etc.) 

Air supply pressure, psi 

Special construction 


Pneumatic—Temperature 

Controller 

Temperature range being con- 
trolled (30-150° F, etc.) 

Output (3-15 psi, etc.) 

Increase in temp. to open or 
close valve 

Function (proportional or differ- 
ential gap action, plus reset, 
plus rate) 

Mounting 
valve) 


panel, wall, pipe, 


Pneumatic—Level Controller 

Output pressure range 

Process fluid (type, temp., press. 
range ) 

Size and/or capacity 

Body and trim material 

Allowable press. drop 

Air supply, psi 

Connections (screw flange, size) 

Direct or reverse acting 

Proportional or proportional plus 
reset response 

Pilot type 
indicating ) 


indicating or non- 


Rising level increase air from 
pilot? (yes, no) 


Recorder-Controller or Indica- 
tor-Controller 
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SPECIFICATION CHECK LIST . 


See Recorders or Indicators, 
Electronic and Pneumatic— 
Plus: 

Set point station std. or ratio) 

Automatic-manual station (yes, 
no) 


Mode (proportional, plus reset, 
plus reset and rate function) 


Mounting (type-Remote?) 
Reset time (.05 to 5 min., etc.) 
Load range (0-12,000 ohms, etc.) 
Accessories 


Acknowledgment 
Manufacturers Supplying Check List 
Information 


SENSING DEVICES 


. Pressure 
1. Bourdon Tube, Bellows, Diaphragm 

Wallace & Tiernan Inc. 

Fisher Governor Co. 
E. Lonergan Co. 

American Meter Co., Inc. 

American Chain & Cable Co., Inc., 
Helicoid Gage Div. 

Fischer & Porter Co. 

Taylor Instrument Cos. 


. Temperature 
* Themecen les 
Conax Corp. 
Minneapolis-Honeywell Regulator Co., 
Industrial Products Group 


2. Rentaaaee Bulbs 
Gilbert & Barker Mfg. Co. 
Thomas A. Edison Eedusteien, 
ments Div. 


Instru- 


3. Bimetallic Thermometers 
Weksler Instruments Inc. 


. Filled Bulb System 
Robertshaw-Fulton Controls Co., Aero- 
nautical & Instruments Div. 
Fischer & Porter Co. 


Flow 
1. Differential Pressure Meter 
Fischer & Porter Co. 
Taylor Instrument Cos. 
General Controls Co., 
ment Div. 
American Meter Co., Inc. 
Minneapolis-Honeywell Regulator Co., 
Industrial Products Div. 


Trimount Instru- 


Orifice Plates 
American Meter Co., Inc. 
Rockwell Mfg. Co. 
Fischer & Porter Co. 
Minneapolis-Honeywell Regulator Co., 
Industrial Products Div. 


Flow Tubes 
General Controls Co., Hamel-Dahl and 
Foster Engineering Div. 


2. Positive Displacement Meters 
A. QO. Smith Corp. 
Rockwell Mfg. Co. 

oots-Connersville Blower 
American Meter Co. 


3. Area Type Meters 
Wallace & Tiernan Inc. 
Brooks Instrument Co., Inc. 
Nankervis Co. 
Parkinson Cowan Industrial Products 
Fischer & Porter Co. 
Selas Corporation of America 
Schutte and Koerting Co., Instrument 
IV. 


4. Turbine Type Meters 
Fischer & Porter Co. 
Nankervis Co. 


D. Level 
1. Gage Glass 
enberthy Injector Ltd. 
Richard Klinger, Ltd. 


2. Float Actuated (Ball or Spherical) 
‘isher Governor 
The Liquidometer Corp. 
Jo-Bell Products Inc. 


. Float Actuated (Displacer or Vertical 
Cylinder) 
Fisher Governor Co. 
The Liquidometer Corp. 


. Differential Pressure (Bubbler type) 
Fischer & Porter Co. 
Wallace & Tiernan Inc. 
Taylor Instrument Cos. 
Shand and Jurs Co. 


. Differential Pressure (Force Balance type) 
Fischer & Porter bs 


. Electronic Capacitance a 2 
General Controls Co., Trimount Instru- 
ment Div 
Gilbert & Barker Mfg. Co. 


. Stream Analyzers 


1, 2. General and Gas Analyzers 
Consolidated Electrodynamics Corp., 
Analytical & Control Div. 
Bailey Meter Co. 


. Chromatographs 
Consolidated Electrodynamics Corp ., 
Analytical & Control Div. 
Beckman Instruments Inc. 
Leeds & Northrup Co. 
F & M Scientific Corp. 


. Infrared Analyzer 
Consolidated Electrodynamics Corp ., 
Analytical & Control Div. 
Beckman Instruments Inc. 
Mine Safety Appliances Co. 


. End Point and Boiling Point Analyzers 
Technical Oil Tool Corp. 


. pH_ Analyzer 
Beckman Instruments Inc. 
Leeds & Northrup Co. 


. Other Stream Analyzers 
Beckman Instruments Inc. 
Halliburton Co. 

Arcco Instruments Co., Inc. 
Fischer & Porter Co. 

Leeds & Northrup Co. 

Selas Corporation of America 


. Corrosion Measurement Analyzer 
Crest Instruments 


TRANSMITTERS 


. Pressure 


1. Force-Balance type (Electronic or 
Pneumatic) 

Fisher Governor Co. 

Fischer & Porter Co. 

Taylor Instrument Cos. 

Robertshaw-Fulton Controls Co., Aero- 
nautical & Instruments Div. 

The Foxboro Co. 

Minneapolis-Honeywell Regulator Co., 
Industrial Products Div. 


2. Potentiometers 
Markite Corp. 
The Gamewell Co. 
Taylor Instrument Cos. 


. Temperature 


1. Null-Balance 
Leeds & Northrup Co. 
Minneapolis-Honeywell Regulator Co., 
Industrial Products Div. 


2. Force-Balance 
Taylor Instrument Cos. 
The Foxboro Co. 
Minneapolis-Honeywell Regulator Co., 
Industrial Products Div. 


3. Electro-Pneumatic Transducer 
Robertshaw-Fulton Controls Co., Aero- 
nautical & Instruments Div. 


. Level 


1. Capacitance ty 
obertshaw-Fulton Conard Co., Aecro- 
nautical & Instruments 


2. Force-Balance type 
Fisher Governor Co. 
Taylor Instrument Cos. 


Barksdale Valves 


. Flow 


1. Area Type Meter Transmitter 
Wallace & Tiernan Inc. 
Minneapolis-Honeywell Regulator Co., 
Industrial Products Div. 


2. Force-Balance (Pneumatic) 
The Foxboro Co. 
Minneapolis-Honeywell Regulator Co., 
Industrial Products Div. 


RECEIVERS 


. Indicators 


1. Electronic 
Leeds & Northrup 


Robertshaw-F ulton Gonera> | Co., Aero- 
nautical & Instruments 

Howell Instruments Inc. 

Minneapolis-Honeywell Regulator Co., 
Industrial Products Group 


2. Pneumatic 
. E. Lonergan Co. 
‘aylor Instrument Cos. 
Crosby Valve & Gage Co. 


3. Level Indicator 
Robertshaw-Fulton Controls Co., Aero- 
nautical & Instruments Div. 
Gilbert & Barker Mfg. Co. 


4. Alarms 
The Foxboro Co. 


5. Annunciators 
idwards Co., Inc. 


. Recorders 
1. Electronic 

Leeds & Northrup Co. 

Robertshaw-Fulton Controls Co., Aero- 
nautical & Instruments Div. 

Fischer & Porter Co. 

Taylor Instrument Cos. 

Thomas A. Edison Industries, Instru- 
ment Div. 

Weksler Instruments Corp. 

Minneapolis-Honeywell Regulator Co., 
Industrial Products Group 


. Pneumatic 

Rockwell Mfg. Co. 

The Foxboro Co. 

Taylor Instrument Cos. 

Minneapolis-Honeywell Regulator Co., 
Industrial Products Group 

. Controllers 
1, Electronic—Pressure, Temperature or 
Level 

Taylor Instrument Cos. 

Fischer & Porter Co. 

Robertshaw-Fulton Controls Co., Aero- 
nautical & Instruments Div. 

Minneapolis-Honeywell Regulator Co., 
Industrial Products Group 

. Pneumatic—Pressure Controller 

isher Governor . 

OPW—Jordan Corp. 

Minneapolis-Honeywell Regulator Co., 
Industrial Products Group 


. Pneumatic Temperature Controller 
OPW—Jordan Corp. 
. Pneumatic Level Controller 
Fisher Governor Co. 
Robertshaw-Fulton Controls Co., Aero- 
nautical & Instruments Div. 
Kieley and Mueller, Inc. 
. Recorder-Controller or Indicator- 
Controller 
Taylor Instrument Cos. 
Fischer & Porter Co. 
Leeds & Northrup Co. 
Robertshaw-Fulton Controls Co., Aero- 
nautical & Instruments Div. 


Key Words For Indexing 


Alarms 
Analyzers 
Controllers 
Counters 
Electronic 
Flow Meters 
Gages 
Indicators 
Instrumentation 
Manometers 
Measurement 
Meters 
Recorders 
Sensing 
Specifications 
Thermocouples 
Thermometers 
Transmitters 


HypROCARBON ProcessInc & PETROLEUM REFINER 





Plagued with Poor Pour Points? 


Pour depressants have been known and used for many 
years in lubricating oils. But now development has 
turned up some depressants for middle distillates. See 
what they can do for your distillate problems 


J. L. Tiedje, Imperial Oil Limited, Sarnia, Ont. 


W. C. Hollyday, Esso Research and Engineering Co., Linden, N.J. 


Two new pour depressants have been developed spe- 
cifically for use in middle distillates. Now, in addition 
to changes in refinery operation or the purchase of out- 
side low pour components, a refiner has another means 
of improving the low temperature characteristics of his 
finished middle distillate fuels. 


Pour depressants have been known and used for many 
years in lubricating oils. Unfortunately, these products 
usually are ineffective at low concentrations in middle 
distillates. After an extensive study of the problem, 
however, the Imperial Oil Research Laboratories suc- 
ceeded in the synthesis of one middle distillate pour 
depressant for middle distillate. Similarly, work at the 
Esso Research and Engineering Company resulted in 
the development of another pour depressant. 

Very low concentrations (0.01-0.1 percent) of these 
additives are capable of lowering the pour point of 
middle distillate fuels substantially (10-70° F). These 
additives permit an increased use of high pour com- 


TABLE 1—Typical Properties of Pour Depressants 








Depressent Type 





sol Benzene 
Pour Point, —15 +50 
Density, Lbs. 1G =: f 7.2 
Viscosity at 100 ° 
Color, ASTM (1 v ol./3 Vol. _ 5 4 
Flash Point, Pensky-Martin, °F. Oe 10 














TABLE 2—Properties of Heating Oil Blends Containing Pour 
Depressants 








With With 
Depressant A Depressant B 


0.04% | 0.10% | 0.04% | 0.10% 


Cloud Point, eee eee 6 6 6 6 
Pour Point, —35 —40 —35 —45 
ASTM Calor 
Original 2 2 
Stability*. ... 4, 4 4\, 414 
Carbon Residue On 
10% Bottoms, Wt. %.... .2¢ 0.13 17 0.11 
0.1 





Fuel 





0.1 
A.F.P. Demerit* 6 Secie 0.5 
Potential Sediment** of 0.1 0.2 











0.1 
0.5 
0.1 











*From Weight, Volume of Filter-Plugging Sediment and Filter-Rate'. 
** Formed During Storage at 210 °F. For 16 Hours (mg/100 ml). 
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ponents in heating oil, and thus release low pour com- 
ponents such as kerosine or stove oil for 


use in jet, 
diesel or other fuels. 


PROPERTIES OF THE ADDITIVES 

Typical inspections on the additives are given in 
Table 1. Their viscosities are low enough (500 to 700 
SUS at 100° F) so that the materials are easily han- 
dled and blended into refinery streams or in tanks. 

Depressant A is a hydrocarbon type of polymer in 
kerosine solvent. It is a clear, dark amber fluid. 

Depressant B is an ester type of polymer in benzene 
solvent. It is a very light-colored, slightly hazy fluid. 

Due to the low concentration of these additives in 
oils, neither the dark color of Depressant A nor the low 
flash of Depressant B has an effect on corresponding 
properties of the finished products. Formation of haze 
due to water pick up has not been observed in field 
handling of fuels containing these additives. 

The effect of these pour depressants on other than 
low temperature properties of middle distillate stocks 
was also investigated. As shown in Table 2, these addi- 
tives do not affect stability of the oils as measured by 
color stability, potential sediment, Conradson carbon 
residue, and accelerated filter plugging tests. 


POUR DEPRESSING POTENCY OF THE ADDITIVES 

These new pour depressants are very potent in mid- 
dle distillates as illustrated in Figure 1. Here they are 
compared to a lube oil pour depressant and to kero- 
sine. The fuel used is a typical heating oil consisting 
of catalytic cycle oil, virgin gas oil and kerosine. To 
lower the pour point 20° F requires 0.02 percent of 
either of the two middle distillate pour depressants, 0.2 
percent of the lube oil depressant, or 40 percent kero- 
sine. In this fuel, the lube depressant happened to be 
more effective than in most heating oils. 

The response of different middle distillates to the two 
pour depressants can vary widely, and the two addi- 
tives can give quite different results in a given fuel. It 
has been found, however, that a large number and 
range of middle distillates are responsive to pour de- 
pression with at least one of the additives. Although 
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PLAGUED WITH POOR POUR POINTS? . . . 





Kerosine 


ne 
oO oOo 


Lube Oil Type 
Distillate Depressant 
Type 


Depressant 


ASTM Pour Point, °F 
ds 





Ll | 
1.0 10 


Weight % Additive 





FIGURE 1—The new pour depressants are very potent in 
middle distillates. 
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FIGURE 2—Various heating oil stocks respond differently 
to pour depressants. In this comparison, Depressant A is 
represented by triangles and dashed lines. Depressant B is 
represented by circles and solid lines. 
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50/50 Virgin/ Cracked 
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100% Cracked Distillate 
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DepressantB,Wt % 
FIGURE 3—Depressant B is generally more effective in 
cracked gas oils. 
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FIGURE 4—Sometimes blends are more responsive than the 


individual components. Here Depressant A is represented 
by dashed lines while Depressant B is represented by solid 
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FIGURE 5—Narrow boiling range fuels and those with low 


final boiling points are not particularly responsive to depres- 
sants. 


9) 002 


pour depression greater than 50° F can often be ob- 
tained with these additives, to lower the pour point 
a more reasonable 20-30° F normally requires about 
0.02 to 0.05 percent of the middle distillate pour de- 
pressants. Figure 2 shows individual response curves for 
six typical heating oils. 

It is difficult to predict how any one type of fuel 
will respond to these additives. The response depends 
on several factors of which source of crude, type of 
stock, and boiling range of the finished oil are probably 
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FIGURE 6—Wax crystals in chilled FIGURE 7—Same as Figure 6 except 
that 0.025 wt% Depressant B has been 


heating oil are shown magnified 125 
times. 


added. 


the most important. More often than not, Depressant 
A is found to be somewhat more effective in straight 
run stocks, whereas Depressant B is generally more ef- 
fective in cracked and mixed gas oils. The latter is 
illustrated in Figure 3. Sometimes it has been found 
that blending together two different stocks, which by 
themselves are not responsive to low concentrations of 
either additive, results in a blend quite responsive to 
these additives (Figure 4). 

With respect to fuel boiling range, studies on Depres- 
sant B have shown that narrow boiling range fuels and 
those with low final boiling points are not particularly 
responsive to these additives. However, when narrow 
range cuts are blended together to make wider boiling 
range fuels their response is very good, as illustrated in 
Figure 5. The large quantities of wax precipitating from 
a narrow cut distillate on cooling over a narrow tem- 
perature range probably cause the lack of response to 
the additives. Heating oils are generally of sufficiently 
wide boiling range so that satisfactory response to the 
additive can be obtained. 

Because of the varied responses of heating oils to 
Depressants A and B, it is desirable to evaluate these 
additives separately, not only in blending stocks, but 
also in blended heating oils to determine their effective- 
ness in lowering pour points. 


EFFECT OF ADDITIVES ON CRYSTALLIZATION 
HABITS OF WAX 


An important property of a heating oil is its ability 
to move through a variety of tanks, filters and screens 
on its journey from the refinery to a burner nozzle. 
Heating oils containing no pour depressant will plug 
even relatively coarse screens at temperatures just below 
their cloud points and above their natural pour point. 
Although the two pour depressants do not change the 
temperature at which a fuel becomes cloudy, the phys- 
ical properties of the precipitated wax are greatly 
affected. 


In the absence of a pour depressant, the wax pre- 
cipitates from the fuel in the form of large needles 
which lay down on filters and stop oil flow even though 
the fuel is above its pour point. These wax crystals are 
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# 80 Mesh Screen 
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oO 


Hemmerich Point ,°F 


# 40 Mesh Screen 





0.025 0.05 
Depressant B,Wt% 


FIGURE 8—Here is what Depressant 
B will do to the filterability of a 50/50 
blend of virgin and cracked gas oil 
having an ASTM cloud point of plus 
22° F. 


shown in 125X magnification in Figure 6. They were 
obtained by phase contrast photomicrography of an oil 
chilled on the cold stage. The picture of wax crystals 
in the presence of 0.025 percent of Depressant B by the 
same technique is shown in Figure 7. They precipitated 
from the chilled oil as tiny particles with no apparent 
needle shape. Along with this change, the pour point 
of the oil was lowered by 70° F. 

The resulting improvement in the filterability of the 
oil can be measured in a modified Hammerich? test. In 
this test the oil is passed through a stack of 10 screens. 
The temperature of the oil is lowered between the 
passes until it takes 60 seconds for 200 ml. of the oil 
to pass through the filter element. This temperature is 
called the Hammerich point. Screens of 160 mesh were 
specified in the original Hammerich test, but in this 
investigation, screens ranging from 40 to 80 mesh were 
used. The results are shown in Figure 8. In the absence 
of additives, the oils tested failed near the cloud point 
on all the screens. The use of Depressant B did not 
significantly improve the filterability of the oil through 
80 mesh screens. However, with 40 and 60 mesh screens, 
substantial improvements in performance were observed 
with the oils containing this additive. At 0.05 percent 
additive concentration, it amounted to 30° F for 60 mesh 
screens, and 40° F depression of the Hammerich point 
was obtained for 40 mesh screens. This improvement 
in the filterability of heating oil has been amply dem- 
onstrated in actual field operation. With extremely fine, 
unheated filters, such as those on diesel equipment, 
there is some indication that these additives may ex- 
tend the operability limit to slightly below the cloud 
temperature, 


FIELD EXPERIENCE WITH POUR DEPRESSED 
HEATING OILS 
Pour depressant additives have been extensively field 
tested in heating oils in both Ontario and northern 
Maine. These field tests have amply demonstrated the 
practicability of the additives to improve the low tem- 
perature properties of both moderately and highly pour 
depressed heating oils. Furthermore, their applicability 
has been demonstrated by a large scale marketing of 
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heating oils containing Depressant B during the winter 
of 1959-60. 


Winter Field Test—Northern Ontario. A closely 
controlled field test was carried out in northern On- 
tario. This location was chosen because of the severe 
winter climate. Two heating oils having natural pour 
points of +20° F and —5° F were both depressed with 
Depressant B to —45° and —40° F. The pour depressed 
fuels were evaluated in respect to their low tempera- 
ture flow properties in 12,000 gallons storage tanks, 
tank truck deliveries and in 524 home heating units in- 
cluding 49 installations with outside, above-ground 
storage tanks. Even though the ambient temperature 
reached —30° F, and the fuel in some customers’ tanks 
approached —20° F, no problems arose in storage, de- 
livery or in customer units with inside or underground 
storage. Of the 49 customers with outside storage tanks, 
there were five instances where the fuels caused burner 
failure. In each case, the fault was corrected by slightly 
changing the outdoor installation, such as taking kinks 
out of the 34-inch feed line or moving the fuel filter 
inside. No difficulties were encountered in the distri- 
bution of the test oils and actually cloudy oils passed 
freely through 40 mesh screens which are part of the 
equipment on delivery tank trucks. This is in agree- 
ment with the results obtained on the modified Ham- 
merich test. 

Summarizing this field test, heating oils containing 
Depressant B can be handled routinely at temperatures 
at least 25° F below their natural pour point. They will 
also perform satisfactorily in domestic installations 
equipped with outside exposed storage tanks at tem- 
peratures as much as 40° F below their natural pour 
point, provided good installation practices have been 
followed with these tanks. 
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Northern Maine—Field Test. In a second field test, 
a heating oil C with —5° F pour point was treated 
with Depressant A, Depressant B or 30 percent kero- 
sine to give fuels with —20° F pour point. These fuels 
were evaluated simultaneously in several different loca- 
tions in the northern part of Maine. A total of about 
750 retail customers were involved. 

Whereas the base fuel C actually halted distribution 
operations in some locations when the temperature 
reached —20, the three pour depressed fuels all per- 
formed satisfactorily at temperatures between —20 and 
—25° F. This illustrates that heating oils depressed a 
moderate amount (15 degrees) with either of the pour 
depressants are comparable in low temperature opera- 
bility to heating oils containing added kerosine. 

The operability of fuels containing pour depressants 
was particularly effective at the dealer installation, both 
at the loading rack and in delivery trucks. When the 

5° F pour point base fuel without pour depressant 
was used, it was necessary to remove the 40 mesh 
screens and withdraw the collected wax frequently from 
both the loading racks and delivery trucks during the 
winter months. This was necessary to keep the fuel flow- 
ing during cold weather. However, with the additives 
in the fuel to give a —20° F point point, these filters 
could be and were used throughout the winter with no 
problems arising from wax plugging. The three dealers 
using the variously treated fuels were very enthusiastic 
about the improved operability the fuels provided. 


Marketing of Pour Depressed Heating Oils. Based 
on the experience gained in the previous field tests, Im- 
perial Oil Limited trial-marketed pour depressed oils 
on a large scale during the winter of 1959-60. Over two 
million barrels of heating oils containing Depressant B 
were distributed with no significant field problems. Dur- 
ing the past winter, Imperial used the pour depressant 
in more than 10 million barrels of heating oil across 
Canada. 

With the demonstrated performance of pour depres- 
sants in the field, the applicability of these additives to 
improve low temperature performance of heating oil is 
obvious. The additives can provide added flexibility in 
blending heating oils. They can be used in three ways: 
(1) to lower the pour points of marketed heating oils, 
and (2) to replace low pour materials, such as kero- 
sine, in heating oils, or (3) a combination of both. 

At present, these additives are not recommended for 
use in diesel fuels because of the possibility of encoun- 
tering very fine, unheated filters on some diesel equip- 
ment. However, the fact that these additives when used 
in heating oils can release significant amounts of low 
pour stock for use in diesel fuels can indirectly improve 
the cloud and pour points of diesel fuels. 
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FIGURE 189—Increase in size of analog computing installations emphasizes striking progress in process control field. 


PART 27 


Automation Today 


Rapid progress was made in the field of 
process control during the past and the 
prediction is for an equally vigorous 
future. Here is a review of recent develop- 
ments and some trends to watch 


Theodore J. Williams and Verlin A. Lauher 
Monsanto Chemical Company, St. Louis 


Unquestionably, these past five years, during which 
this series has appeared in Hydrocarbon Processing & 
Petroleum Refiner, have been a period of trial and of 
proof for several of the techniques important to process 
control. 
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These include: the computer simulation of chemical 
processes, various methods of plant testing and of data 
reduction, the several proposals for the machine opti- 
mization of plant unit designs, the newer and much 
more capable analytical methods such as chromatogra- 
phy, and the practicality and the economic payout of 
computer control. 

The most important of these developments are em- 
phasized in Table 1. 

Another very striking picture of our progress in the 
process control field is given by noting the increase in 
size of our analog computing installations over this same 
five years. The growth is expressed by an exponential 
curve or a straight line on semi-logarithmic graph 
paper as in Figure 189. There is as yet no limit in sight 
to their continued growth. 

Now that all of these control and computer tech- 
niques have been proven and are now or soon will be 
in widespread use, we are in the process of turning our 
attention to other problems. Also, we can extrapolate 
from the present developments to make some predic- 
tions of the future of systems engineering and of proc- 
ess control or “automation” in the process industries. 


PREDICTIONS FOR SYSTEMS ENGINEERING IN THE 
PROCESS INDUSTRIES 


Plant-Wide Digital Computer Control. Now that 
computer control has been demonstrated on individual 
process units the next step must be to bring complete 
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TABLE 1—Five Years of Spectacular 


1956: None of the 
major journals of 
the automatic con- 
trol field carried 
articles on the computer control of chemical 
processes. In fact, computer control did not 
appear anywhere in their indices for that year. 


TODAY: Today there are over 30 digital com- 
puters either installed or on order for early 
delivery for process computer control tasks. 


Computer Control of 
Chemical Processes 


1956: Control sys- 
tem studies were 
just beginning to 
show the extreme 
importance of composition as the basis of 
process control analysis and operational 
techniques. 


More Applications of 
Stream Analyzers 


TODAY: Chromatographic analyzers are now 
perfectly satisfactory and reliable plant control 
instruments. Some models are able to give an 
analysis of a selected multi-component stream 
in less than 30 seconds. Spectrometers, refrac- 
tometers and others have also been developed 
into reliable on-stream instruments. 


1956: Only one 
line of electronic 
instruments was 
available in 1956. 
The “electronic vs. pneumatic” discussion was 
just getting started. 


TODAY: All major process instrumentation 
manufacturers now have established electronic 
lines. Many have now entered the “third gen- 
eration” of instruments. Electronic instru- 
ments are now generally accepted as the 
industry standard of the future. 


Electronic Versus 
Pneumatic Systems 


1956: No chemical 
or petroleum proc- 
essing company 
had a systems en- 
gineering group as it is known today. What 
work was done was limited to instrument de- 
velopment and plant testing. 


Systems Engineering 
Comes Into Being 


TODAY: All major chemical and petroleum 
processing companies now have systems engi- 
neering or related groups. Most are working in 
a majority of the possible phases—such as 
computer control, plant and process optimiza- 
tion, computers in plant design, instrument 
development and testing, process dynamic 
analysis, etc. 


Development in Process Control 


1956: None of the 
major chemical or 
petroleum process- 
ing companies had 
large scale analog computers available for their 
use. Only a very few had access to large scale 
digital computers. 


Analog and Digital 
Computer Uses Grow 


TODAY: Nearly all major chemical and petro- 
leum companies have large scale analog com- 
puters installed or on order. Some of these are 
large enough to rival the installations of all 
but the very largest aircraft companies. All 
companies have at least medium sized digital 
computers available. Most have large scale 
digital machines. 


1956: Less than 
40% of the accred- 
ited schools had 
instrumenta- 
tion courses in their chemical engineering cur- 
riculum for undergraduates. No chemical 
engineering department was equipped with 
computers. 


Education Now Includes 
Study of Computers 


TODAY: Nearly all chemical engineering de- 
partments require a course in process 
dynamics or automatic control for their under- 
graduate students. Many of these departments 
have their own analog computers for class- 
room and laboratory instruction and for thesis 
work. Many have access to digital computers 
for research computations. 


1956: Plant dy- 
namic testing was 
almost exclusively 
sinusoidal followed 
by hand methods of data reduction. 


Plant Testing and 
Data Analysis 


TODAY: Magnetic tape data loggers combined 
with digital computer data reduction methods 
have made practical various types of random 
data correlation analysis and pulse type test- 
ing of chemical apparatus and instruments. 


1956: Kinetic 
analysis confined 
mainly to deter- 
mining overall or- 
ders of reaction and overall rate constants by 
hand data reduction methods. 


Analysis of Chemical 
Kinetic Systems 


TODAY: Use of analog computers has permitted 
elucidation of the true kinetic mechanisms of 
many very complex chemical reaction systems. 
Reaction can include some otherwise uniden- 
tified free radical and other transitory chemical 
species. 
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processing plants under over-all computer supervisory 
control. This will result in a better coordination of plant 
operations and a corresponding savings in in-plant stor- 
age, and utility costs. By sharing a computer between 
several processes, it should also permit applying the 
benefits of computer control to many processes whose 
size or other economic situation would have made the 
applying of a complete computer to that process alone 
marginal or even uneconomical. It will also permit tak- 
ing advantage of the speed, flexibility and reduced cost 
per computation of the larger computers. We fully ex- 
pect the principle of over-all computer control of chem- 
ical plants will have been demonstrated by one and 
probably several process companies by 1965. Whether 
the over-all control will be extended to include sales 
and purchase orders by then will depend on’y upon the 
economic feasibility of this final step. 


Analog Computers or Special Purpose Digital 
Computers for Plant Control. Much discussion has 
been given to the subject of using small analog type 
control computers or small special purpose digital com- 
puters for plant process control. However, except for 
a very few notable exceptions, little has been done to 
implement their use. This is probably due to our lack 
of detailed knowledge of the mathematical relationships 
or control functions required and the more concerted 
attention given larger digital computers. Nevertheless, 
their potential still appears very promising and will be 
investigated thoroughly within the near future. There- 
fore numerous examples should be available to the proc- 
ess industries within the next few years. 


Dynamic Control of Chemical Processes. Present 
day computer control as described in Part 26 is super- 
visory in nature and considers only the steady-state as- 
pects of plant operations. Techniques are now being 
developed to permit direct control of the process by the 
computer including optimization of the operation of the 
process while in the transient state. While these require 
very complex and very extensive computations, the 
rapid pace of developments in computer speeds, mem- 
ory capacities, reliability and cost reduction should 
make them practical and economically justifiable in the 
foreseeable future. 

Recently it was announced that these procedures are 
being applied to the computer control of an acryloni- 
trile pilot plant reactor.’ It therefore seems a foregone 
conclusion that dynamic control of such units is com- 
ing rapidly. However, the previously mentioned ex- 
tremely complex mathematics and consequently very 
large computer capacity requirements must limit such 
work to relatively simple applications for the immediate 
future. 


Automatic Analysis of Kinetic Systems by Com- 
puters. Recent developments in the statistical analysis 
of chemical reaction data and in working out the logic 
of the selection of potential chemical reaction mecha- 
nisms show promise for the eventual automatic genera- 
tion of valid mathematical kinetic models direcily from 
pilot plant or laboratory data on the transient compo- 
sition and temperature history of the reaction. It is 
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This is the last in the present series on Automation 
Today. Did you see these earlier parts? 


Hydrocarbon Processing & 
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doubtful however whether the numerous problems in- 
volved in working out the details of automatic data 
analysis and of the logic of kinetic model development 
can be completely solved within the next four or five 
years. 


Simulations of the Dynamic Behavior of Chemical 
Processes. Although analog simulation of chemical 
processes for automatic control analysis and reactor de- 
sign studies has been extremely successful in the past, 
investigators have been faced repeatedly with a bottle- 
neck of available computing hardware regardless of the 
size of the computer used. The use of the joint analog- 


digital systems now under development promises to go 
far toward relieving these severe limitations on the simu- 
lation art. We would therefore expect several of these 
to be in existence in the process industry in the next 
few years. 


Plant Design Methods on Computing Machines. 
Computer oriented design methods are now available 
for nearly all types of individual plant equipment. How- 
ever, little or no work has yet been done to coordinate 
these designs into an over-all optimum plant design. 
Faster computers and ones with larger and more flexible 
memories will be required for the economic utilization 
of such detailed over-all design procedures. The poten- 
tial in plant capital savings is extremely large particu- 
larly for the plant construction companies who could 
make continued use of these techniques in their work. 


Optimization of Plant Designs and Plant Opera- 
tions. Related to earlier discussions is the currently 
active research field of the dynamic optimization of 
chemical process both in the design and operations 
phases. These very sophisticated mathematical tech- 
niques when perfected and translated to practical size 
processes should have a very great influence on design 
and operation procedures and corresponding improve- 
ment in cost reductions and returns on investment. 


Physical and Thermodynamic Data on Chemical 


Materials. One of the major present and potential 
bottlenecks to the advancement of the automatic de- 
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sign and automatic operation of chemical process sys- 
tems is the availability of physical and thermodynamic 
data on the chemical raw materials and products being 
processed. Fortunately considerable attention is being 
focussed on this problem at present. 


HOW RAPID ADVANCEMENT WAS POSSIBLE 


As is true of many scientific developments which 
‘catch-on” in industry, the automatic control of chem- 
ical and petroleum processes has been the happy mar- 
riage of several hitherto unrelated developments. In 
addition, it was almost forced into existence because 
of developments in other fields rather than being in the 
position of furthering its parent disciplines itself. 

As we have said several times previously, the chem- 
ical and petroleum industries have not themselves been 
responsible for the basic knowledge and the techniques 
which we have discussed throughout the previous 26 
parts of this series. These were developed by others and 
we of the process industries have adapted and possibly 
improved them in fitting them to our own needs. In this 
connection it is fascinating to recall how ready the con- 


ditions were for the rapid assimilation and growth of 
our field. Table 2 lists some of these which existed in 
1956 and immediately afterwards. Thus developments 
in new techniques and growth in the use of the old ones 
give promise of making the next five years even more 
spectacular than the last. 


LITERATURE CITED 
1 Wherry, T. C., “‘Chemical Process og" Raginesring, 
Engineering, 7 No. 25, 153-160 (December. 12, 
2 Williams } ‘Studying the Economics “fl - Computer Con- 
trol”? ISA eared 8, 50-59 (January 1961). 
illiams, T. J., hk ‘enginect?s for the Process Industries, Fourth 
E. x. a Schoch Lectures , University of Texas, Austin, Texas, October 16-17, 
5 


* Aris, Rutherford, Bellman, Richard, and Kalabe, Robert, ‘‘Some Opti- 
mization Problems in Chemical Engineering,” Chemical Engineering Prog- 
ress Symposium Series, 56, No. 31, 95-102 (1960). 

s Petersen, T. I., ‘Reaction Kinetics Optimization Using Nonlinear Esti- 
mation,” Chemical Engineering Progress Symposium Series, 56, No. 31, 
111-120 (1960). 

® Vlugter, Ic a, * Gonid Pigection Engineering,”’ 
ing Science, No. 1-2, 1-200 (195) 

7 Control Engineering, Hy No. 2. a 


”? Chemical 


Chemical Engineer- 
175-176 (February 1961). 


Key Words for Indexing 


Analogs Forecasting 


Computers Instrumentation 
Controllers Monitors 


Digital 


TABLE 2——Developments and Trends Which Aided Rapid Progress in Chemical Process Control 


The fire control 
and navigation 
problems of super- 
sonic bombers and 
fighters and the guidance problem for missiles 
has led the Air Force and others to sponsor 
the developments of a series of light weight, 
super reliable digital computers. These ma- 
chines were the forerunners of several of the 
process control digital computers available 
today. They pioneered the use of transistors 
for compactness and reliability, and the 
printed circuit board for reliability and ease of 
maintenance. 


Solid State, Printed 
Circuit, Computers 


The softening of 
the “cold war” has 
resulted in a diver- 
sification in the 
electronics and computer industry. The world 
situation at the beginning of this era was such 
that the electronics and computer companies 
who had originally been almost exclusively in 
the defense business looked around anxiously 
for possibilities for diversification. The process 
industries seemed prime candidates for their 
attention. 


Diversification in 
Electronics Industry 


Chromatog- 
raphy is now a 
practical method 
for analysis of 
multicomponent in petroleum and petrochem- 
ical plants. As stated earlier, the success of 


The Development of 
Gas Chromatography 


much of our recent process control work has 
been due to our recently acquired ability to 
determine directly the chemical composition of 
the streams we wished to control. That is, we 
have progressed from our inferential type of 
control (i.e., using temperatures, pressures, 
etc., to approximate composition) to the direct 
measurement and control of the real variables 
of the process. 


At about this same 
time the process 
industries produc- 
tion caught up to 
the burgeoning civilian economy and over- 
capacity and price reductions again became 
common words in our economic picture. Thus, 
the industry was ripe for an innovation which 
promised a remedy to such a situation. 


Competition Within 
Process Industries 


Our company man- 
agements like 
everyone else in 
the country have 
been thrilled by the spectacular developments 
in the missile and space field and the relative 
ease with which those involved have conquered 
the awesome problems facing them. The result 
of this has been a much increased interest in 
the possible uses of higher mathematics in our 
own industry including the applications of 
computers and advanced process control topics. 


Missile Race, Sputnik, 
and the Space Age 
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IN PLANT PRODUCTION AND MAINTENANCE .. . 


Is Scheduled Overtime 


Economical ? 


Overtime can be cheaper than straight 
time work! How can you do it? 


* Keep overtime percentage small 
(5%—upper limit 10% ) 


* Gain 2% over-all effectiveness of 
work force through incentive 


* With fringe benefits eliminated— 
total cost is less 


Byron E. Beck, Pittsburgh Plate Glass Company 
Chemical Division, Corpus Christi, Texas 


Not only can scheduled overtime be economical, it 
can be one of your ‘biggest labor dollar bargains. 

At first glance such a statement may seem a little 
absurd. For years, overtime hours expressed as a per- 
centage of total hours has been one of the more im- 
portant control figures of effective management. An 
efficient operation was thought to be one with little 
or no overtime, since overtime was only worked in 
emergency situations. Now, however, production and 
maintenance people are becoming aware of the flexi- 
bility that scheduled overtime offers. These men are 
asking if the economics of premium payments have not 
changed over the past decade. 
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What Is Scheduled Overtime? It is the deliberate 
planning of a number of six-day work weeks through- 
out periods of peak workloads. After the total number 
of days that are to be worked during the year has been 
determined, the basic crew size is calculated by dividing 
the total working days into the estimated annual man- 
days of work required. 

As the scheduled six-day work weeks approach dur- 
ing the calendar year, the preliminary annual workload 
estimate can be examined for accuracy. If the original 
estimate was too high, Saturday work can be dropped. 
If the estimate was too low, additional Saturdays will 
have to be worked. As a result, overtime work may vary 
between 0 and 10 percent of the total work. 


What Can It Do? The big advantage of this system 
is its ability to expand or contract the labor potential. 
Additional work potential can be created, or more im- 
portant—celiminated, on short notice, with little or no 
hardship on either management or workers, 

This flexible work force arrangement permits slightly 
short handed operation, which in turn develops good 
morale. Everyone, at some time or other, has seen a 
“share-the-work” program underway. When mainte- 
nance backlogs drop, or finished goods inventories begin 
to pile up, there develops a natural sympathetic feeling 
to drag one’s feet, and to help save someone’s job. 

Scheduled overtime can also be used to balance de- 
partmental workloads. In plants where Maintenance 
departments are organized along craft lines, keeping 
workloads balanced between crafts is always a problem. 
As workloads climb, it becomes increasingly difficult to 
schedule any but high priority, multicraft jobs. Work 
of ordinary importance is postponed until it, too, be- 
comes critical. Some planned Saturday work for those 
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crafts in trouble can bring the whole Maintenance de- 
partment into balance, which in turn allows all crafts 
to operate more efficiently. 

Reduction in unemployment tax payments can re- 
sult in substantial savings for companies whose sales are 
extremely seasonal. These firms need not hire and lay- 
off as many people when using scheduled overtime be- 
cause up to 10 percent of the work force can be expanded 
or contracted as the need arises, 

Scheduled overtime has one additional benefit. The 
overall effect is to increase—substantially—the wages 
of each worker. While it is true that each man has had 
to work more hours for this additional pay, the effect 
has been to increase his standard of living. An individual 
who has worked 5 percent overtime has increased his 
total earnings by 74% percent. It is well to recognize, 
however, that consistent overtime payments can become 
an expected part of income, and hardships can occur 
when these payments are reduced or eliminated. 


What Does It Cost? Percentage wise, the overtime 
premium does not represent the increased cost over 
straight-time pay that it once did. Pertinent to this re- 
lationship are fringe benefit costs. Over the years, the 


fringe portion of a worker’s pay has increased at a 
faster rate than has his hourly wage. Fringe benefits may 
represent as much as 20 percent of his direct wages. 
This percentage will probably increase during the com- 
ing years. 

These fringe benefits are fixed costs that vary accord- 
ing to the number of people on the payroll. They in- 
clude such things as vacation pay, holiday pay, jury 
duty payments and retirement programs. These costs 
are not affected by the number of hours a man works, 
but are related only to the number of men on the 
payroll. If the work force were increased, say 5 per- 
cent, then these types of fringe costs would also increase 
by 5 percent. However, suppose instead that the exist- 
ing work force accomplished the additional tasks by 
working 5 percent overtime. In this instance these 
types of fringe costs would not increase. The preceding 
discussion points out that these fringe benefit costs 
should not apply to overtime hours. 

Your Accounting Department most likely pro-rates 
these costs on a per man-hour basis and can tell you what 
your fringe benefit costs are. 


Typical figures at present labor rates might be in the 
range of: 


Direct hourly rate... $3.00 per hour 
Sear ere re 50 


Total cost ....$3.50 per hour 
Then, from the preceding discussion, the overtime 


costs would amount to: 


Direct hourly rate . .$3.00 per hour 
Pal navies ae.0 ico 9 owe wees 
Premium cost 


Total cost 


This comparison indicates that the real cost of over- 
time in this particular instance is 129 percent of straight- 
time costs rather than 150 percent. This line of reason- 
ing can be carried one step further; see if you agree! 

Suppose that by working 5 percent overtime a plant 
was enabled to “remove the slack” from its work force 
as was discussed previously. Assume further that this 
resulted in a 2 percent overall increase in productivity. 

Stated simply: Assume that a program of 5 percent 
planned overtime will result in a 2 percent gain in the 
over-all effectiveness of the work force. 


Then: For every 105 hours worked, 107.1 hours of output 


are obtained (105 hours 102 percent effectiveness 
= 107.1 hours output). 
Total cost of the 105 hours worked is $372.50 
$4.50, plus 100 hours X $3.50 = $372.50). 
Theoretical cost of the 107.1 hours of output is $3.48 
($372.50 + 107.1 hours = $3.48 per hour). 


F 4 
5 hours X 


According to the preceding arguments, the overtime 
work can result in an average hourly rate that is less 
than the straight time hourly cost. A probable upper 
limit for overtime work is 10 percent. Beyond this point, 
premium pay loses its incentive value, workers no longer 
respond to the challenge of additional output. Leisure 
time becomes more important than the additional in- 
come. 

On the other hand, some maintenance people feel 
that Saturday work is generally more effective than 
week day work. This is because supervision can be con- 
stant, without the interruptions and distractions usually 
present Monday through Friday. 

If varying workloads is one of your more serious prob- 
lems, it is suggested that you consider scheduling some 
overtime. 
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Studies Show Carbonyl Sulfide Problem 


If a lot of sulfur is present in your 
natural gas stream, there is a good 
chance the stream also contains carbonyl 
sulfide. What you can expect when 
processing this stream is revealed here 


R. L. Pearce, J. L. Arnold and C. K. Hall 
The Dow Chemical Company, Midland, Mich. 


Processing of gases which contain carbonyl] sulfide 
imposes an additional requirement upon an acid gas 
absorbent. In the case of a monoethanolamine system, 
the losses of amine will fall in the range of 10-20 
percent reaction between carbonyl sulfide and mono- 
ethanolamine. These losses may be reduced by main- 
taining an excess of free caustic in a sidestream still. 

Diethanolamine scrubbing will give a sales gas with 
little or no carbonyl sulfide without loss of base 
strength. However, the additional capital investment in 
plant facilities is a major consideration and should be 
evaluated with each plant situation. 

It would appear that the hot carbonate process would 
partially hydrolyze carbonyl sulfide at the expense of 
absorbent. A high ratio of hydrogen sulfide to carbon 
dioxide in the feed gas would produce appreciable 
quantities of potassium sulfide at the expense of potas- 
sium carbonate. What effect this will have upon ab- 
sorption capacity, regeneration, handling problems, etc., 
is not disclosed in this article. 


A STUDY OF CARBONYL SULFIDE IN NATURAL GAS 
PROCESSING 

Carbonyl sulfide (COS) is a common contaminant 
of refinery and synthetic gases, its presence resulting 
from thermal and catalytic cracking processes. Nor- 
mally, natural gases are substantially free of carbonyl 
sulfide. However, if large amounts of hydrogen sulfide 
are present, they may contain up to several hundred 
ppm of carbonyl sulfide. 

As the supply of gases in sweet gas reservoirs declines, 
utilization of gases containing high percentages of acid 
contaminants becomes increasingly necessary. Thus, the 
problem of dealing with carbonyl sulfide grows more 
acute each year. 

A consideration of the sulfur content permitted in 
commercial gases throws some light on the problem of 
sulfur removal. Ordinarily, sales specifications call for 
an H.S content not exceeding % grain/100 scf. How- 
ever, the total sulfur content—usually stipulated by 
contract—may range up to 10 grains/100 scf. On this 
basis, the presence of 165 ppm of’ carbonyl sulfide in 
the treated gas would be sufficient to cause it to exceed 
a total sulfur specification of 10 grains/100 scf. 
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The reactions of Carbonyl sulfide with various gas 
absorbents have been investigated extensively, but with 
conflicting results. Kerns et al’ and Reed? indicate that 
carbonyl sulfide cannot be removed from gases by di- 
ethanolamine (DEA). The Kerns patent describes a 
method for carbonyl sulfide removal using monoetha- 
nolamine (MEA) while Shultz et al*® and Johnson et al* 
likewise have patented methods utilizing monoethanola- 
mine. Reive® utilized ion exchange methods for the 
hydrolysis and removal of COS from hydrocarbon 
streams. 

Plant experience confirms that a reaction does indeed 
occur, and the literature indicates that the reaction 
product is diethanol urea. It is generally conceded that 
the reaction is quantitative with respect to the inactiva- 
tion of monoethanolamine. 

In contrast to the findings of Kerns and Reed are 
those of Easthagen and his co-workers.® They state that 
99 percent of the carbonyl sulfide in gaseous hydro- 
carbons can be removed by treatment with aqueous 
diethanolamine and that the spent can be 
regenerated by steam stripping. The general concensus 
is that if carbonyl sulfide is present in either liquefied 
petroleum gases or refinery gases, diethanolamine 
should be used as the acid gas absorbent. 


solution 


The study described in this article was undertaken 
in part to resolve the conflicting opinions and uncer- 
tainties regarding carbonyl sulfide reactions and re- 
moval. In order to approach field conditions as closely 
as possible, the equipment used in making this study 
approximated, on a laboratory scale a full-size gas 
absorbing plant in the field. The systems studied in- 
cluded monoethanolamine—carbony! sulfide, diethanol- 
amine-carbonyl sulfide, potassium carbonate-carbonyl 
sulfide, monoethanolamine-carbon disulfide, diethanola- 
mine—carbon disulfide, and potassium carbonate- 
carbon disulfide. 

Carbon disulfide, which usually occurs along with 
carbonyl sulfide in a 2-3 or 1-2 ratio, presents removal 
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FIGURE 1—Initial investigations were carried out in labora- 
tory equipment. 
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problems similar to carbonyl sulfide. The results ob- 
tained with carbon disulfide, however, were not suffi- 
ciently complete for inclusion in this article. 
The investigation here sought to determine the 
following: 
@ Whether or not a reaction occurred with the absorb- 
ent under question. 
@ The rate of completeness of any reaction. 
® The identity and relative concentration of the reac- 
tion products. 
® Some understanding of the chemistry involved. 


SEVERAL ANALYTICAL TECHNIQUES ARE USED 

To determine the mechanism of the carbonyl sulfide 
reaction with various gas absorbents and the products 
formed, infrared analysis, mass spectroscopy and gas 
chromatography techniques were utilized. Standardiza- 
tion for maximum absorbence of infrared was by means 
of separate carbon tetrachloride-carbonyl sulfide, car- 
bon tetrachloride-hydrogen sulfide, and carbon tetra- 
chloride-carbon dioxide systems. 


When used with alcoholic monoethanolamine systems 
containing all of the major gaseous contaminants, the 
gas chromatograph separates the components in the 
following order; carbon dioxide, carbonyl sulfide, hydro- 
gen sulfide, carbon disulfide, and alcohol. At 212° F., 
carbonyl sulfide, carbon dioxide, and water show very 
strongly. Hydrogen sulfide, in contrast, shows only 
about 10 percent of the amount present. Gas chromato- 
graphy standardization was with the first-named system. 

Infrared analysis and mass spectroscopy were used 
to determine the reaction products in the absorbent 
and the alcoholic monoethanolamine traps. Gas chro- 
matography was used on the overhead gases from both 
the absorber and the regenerator to aid in the study 
of the COS-MEA reactions. 


Preliminary investigations with infrared and mass 
spectroscopy analysis were confined to determining the 
identity of reaction products, rather than mechanisms. 
Carbonyl sulfide was metered and passed directly into 
aqueous solutions of 20 percent monoethanolamine at 
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Theoretically, numerous reactions are possible be- 
tween carbonyl sulfide and monoethanolamine, as 
shown in the accompanying Equations 1 to 9. As noted, 
carbonyl sulfide may react reversibly with one mole of 
monoethanolamine to give monoethanolamine thiocar- 
hamate (Equation 1). Since the thiocarbamates are 
highly unstable in the presence of heat, the addition 
of heat to the system should result in the release of 
carbon dioxide and hydrogen sulfide with regeneration 
of monoethanolamine (Equation 2). The addition of 
heat might also result in the release of hydrogen sul- 
fide and the cyclization of the parent compound to 
give oxazolidone (Equation 3). 

Under proper conditions of temperature and time, 
the monoethanolamine thiocarbamate formed in Equa- 
tion 1 could react with another mole of monoethanola- 
mine to give hydrogen sulfide and diethanol urea. 
(Equation 4). Subsequent removal of a mole of water 
from diethanol urea and cyclization would result in the 
formation of N (2-hydroxyethyl) imidazolidone (Equa- 
tion 5), N(2-hydroxyethyl)imidazolidone may also be 
produced by the reaction of oxazolidone and an 
additional mole of monoethanolamine (Equation 6). 
N (2-hydroxyethyl)imidazolidone will hydrolyze in the 
presence of a strong base to aminoethylethanolamine 
(Equation 7), and the latter will react with two moles 
of carbon disulfide in the presence of a strong base at 
room temperature to give hydroxyethylethylenebisdi- 
thiocarbamate (Equation 8). 

The regeneration of hydroxyethylethylenebisdithio- 
carbamate can be accomplished by the addition of 
heat to give carbon dioxide and hydrogen sulfide 
(Equation 8). A similar regeneration will occur with 
the reaction product of aminoethylethanolamine and 
carbonyl sulfide (hydroxylethylethylenebisthiocarba- 
mate). 

Aminoethylethanolamine will, of course, react with 
hydrogen sulfide and carbon dioxide. However, re- 
generation is more difficult and requires higher tem- 
peratures than the 240°F usually employed in the 
regeneration of monoethanolamine solutions. 
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100° F, 250° F, and 350° F. Results showed the pres- 
ence of N(2-hydroxyethyl)imidazolidone and diethanol 
urea in all three systems, with the higher temperatures 
favoring a greater conversion to N(2-hydroxyethy]l) - 
imidazolidone. Oxazolidone was also found in minor 
amounts in all three systems. 

The addition of carbon dioxide to the carbonyl] sul- 
fide-monoethanolamine system resulted in a decrease in 
the diethanol urea concentration, with a subsequent 
increase in oxazolidone. A system containing hydrogen 
sulfide in addition to the other three materials showed 
further reductions in the concentration of diethanol 
urea and increases in oxazolidone and N(2-hydroxy- 
ethyl) imidazolidone. At the temperatures of regenera- 
tion, production of N(2-hydroxyethyl) imidazolidone 
increased tenfold. 

Carbonyl sulfide-diethanolamine systems were also 
checked qualitatively under test conditions similar to 
the above. At 104° F, infrared analysis showed no 
reaction products present. At temperatures in the 140- 
170° F range, the presence of small amounts of oxazoli- 
done and ethanol was indicated. At the regeneration 
temperature (248° F) an increase in oxazolidone 
formation was noted, however, the amounts were quite 
low even under the extreme conditions of the test. 

To extend the study, aqueous diethanolamine samples 
were reacted at room temperature with carbony] sul- 
fide, and immediately analyzed by means of gas chro- 
matography at the gas column temperature of 77° F. 
Carbonyl] sulfide was quite prominent; however, hydro- 
gen sulfide and carbon dioxide were not observed. 
These results indicate that carbonyl sulfide is absorbed 
as such and not as hydrolysis products. A second set of 
samples was reacted with carbonyl sulfide and swept 
with nitrogen before analysis by gas chromatography. 
Carbonyl! sulfide had entirely disappeared and, as be- 
fore, no hydrogen sulfide or carbon dioxide were 
observed. These results indicate that the carbonyl sul- 
fide-diethanolamine bond energy is much lower than 
the energy of the carbonyl sulfide-monoethanolamine 
system, and explain in part the lack of formation of 
unregenerative complexes. 


REACTION MECHANISMS ARE REVEALED 

Following preliminary qualitative investigations, studies 
of reaction mechanisms were carried out. Two carbony] 
sulfide-alcoholic monoethanolamine samples were 
utilized; one of which was stored in the dark, the other 
exposed to light. Initially, both infrared spectroscopy 
and gas chromatography showed carbonyl] sulfide in 
equal amounts for both samples, and the infrared 
revealed the presence of carbonyl. After a short period 
of time the carbonyl! sulfide content of the sample 
stored in the dark showed a 10-15% increase, while the 
carbonyl had disappeared. At three and five hours the 
carbonyl sulfide content of both samples had been 
reduced 20 percent as compared to the original con- 
centration. The final carbonyl sulfide content of both 
samples, after twenty hours, was approximately 10-15 
percent of the original content, as shown by both ana- 
lytical techniques. Colorwise, the light-exposed sample 
began to take on a yellow tint after about three hours, 
at which time the other sample remained unchanged. 
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After 20 hours, however, both samples had turned 
yellow. These observations indicate that COS residence 
time has more bearing on the reaction than light. 

These observations correlate to some extent with the 
experience of Bruss,” who found that titrations for 
carbonyl sulfide in alcoholic monoethanolamine must 
be made immediately. 

The above results indicate that an equilibrium 
reaction first occurs such as shown in Equation 1 of the 
accompanying box. Gas chromatography indicates, 
however, that the monoethanolamine thiocarbamate 
initially formed in alcoholic solutions undergoes further 
reaction almost immediately, yielding either long-chain 
sulfur compounds or ring compounds whose sulfur is 
not titratable. It also appears that the Bruss titration 
is based upon the titration of carbonyl sulfide as such, 
or upon titration of hydrogen sulfide resulting from the 
addition of acid to a system containing carbamates. 
Stoichiometry of the Bruss titration is still valid at one 
mole of carbonyl sulfide per two moles of silver nitrate. 

Interestingly, carbonyl sulfide was recovered from 
alcoholic monoethanolamine at the gas chromatography 
cell temperature of 212° F. Hydrogen sulfide and car- 
bon dioxide were not found at this temperature, 
indicating that neither carbonyl sulfide nor the thio- 
carbamate ion was hydrolyzed. Aqueous solutions of 
monoethanolamine, like alcoholic monoethanolamine, 
showed very strong peaks for carbonyl sulfide. At the 
gas chromatography column temperature of 250° F, 
only carbonyl sulfide was observed, indicating the pre- 
dominance of Reaction 1. 


Induced Hydrolysis. During the course of this investi- 
gation several materials were evaluated in respect to 
their effect on the hydrolysis of carbonyl sulfide in an 
aqueous MEA environment. 

Aqueous solutions of monoethanolamine and caustic 
showed no carbonyl sulfide, carbon dioxide, or hydro- 
gen sulfide by gas chromatography. These results indi- 
cate that carbonyl sulfide was hydrolyzed instan- 
taneously to carbon dioxide and hydrogen sulfide, which 
reacted with caustic to yield non-volatile sodium sulfide 
and sodium carbonate. 

Caustic hydrolysis likewise quantitatively converts 
oxazolidone to monoethanolamine and carbony] sulfide. 
However, hydrolysis of amine solutions containing di- 
ethanol urea occurs only to the extent of 4-6 percent. 


Practical Steps. Inasmuch as caustic destroys some of 
the compounds with which monoethanolamine forms 
non-regenerative products, it could well be used to 
reduce monoethanolamine losses in commercial installa- 
tions. A sidestream distillation unit affords a practical 
setup for utilizing the caustic. The size of the stream 
will be dictated by the amount of carbonyl sulfide in 
the feed stream and should be sufficient to remove a 
maximum of 30 percent of the incoming carbonyl sul- 
fide. In most plants, a 1-4 percent sidestream, based on 
the amine flow rate (one-third mole acid gas per mole 
of monoethanolamine) should give the desired result, 
providing the reaction has not proceeded past the pro- 
duction of oxazolidone. 

With a 1-10 ratio of alkaline carbonate to mono- 
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TABLE 1—COS-MEA Laboratory 


| 


| Percent COS 
| g=. COS 


Recovery 





Absorber—Alc. MEA exes 
Regenerator—Alc. MEA : 
Regenerator—KOH...... i 
Plant Solution (1) Inactivation 
(2) COz as COS 


1.78 
11.90 
60.80 
11.90 
10.00 
96.38 
COS passed into system—74.52 grams. 

MEA required for 100% reaction—151.7 grams. 
MEA conc. at start—13.42 or 225 grams. 
MEA conc. at finish—12.38 or 207 grams. 


TABLE 2—-COS-MEA Field Test 


COS Balance 
Percent COS Hydrolysis ; 
Percent COS in off-gas from regenerator 
Percent COS in Sales gas.. 
Percent COS Reaction with MEA* 

CS2 Balance 
Percent CSe in Sales gas 
Percent CSe in off-gas from the regenerator 
Percent CS2 Hydrolyzed* ae 


* These calculations were made assuming all amine losses are due to the 
COS-MEA reaction. Two pounds of MEA per MMscf were allowed for 
normal operating conditions. 


ethanolamine, substituted for caustic, hydrolysis of 
carbonyl sulfide in the system is only 16 percent, as re- 
vealed by gas chromatography. Utilization of alkaline 
carbonate in a plant would eliminate the use of a side- 
stream reclaimer, except on an intermittent basis. The 
effect of potassium sulfide on carbonyl sulfide hydrolysis 
was studied in an aqueous system containing only 
potassium sulfide and carbonyl sulfide. Gas chromatog- 
raphy indicating that potassium sulfide does not con- 
tribute to the hydrolysis of carbonyl sulfide. 


Wet Analyses. Initial investigations were carried out 
using the test apparatus shown in Figure 1. The car- 
bonyl sulfide gas was obtained from a commercial 
source. {* contained three mole percent hydrogen sul- 
fide and seven mole percent carbon dioxide, which were 
removed in an aqueous caustic trap before passing 
through the flow meter. A variable area flow meter 
with a float made of sapphire and with a through-put 
range of 0-50 milliliters per minute was used for 
measuring the carbonyl sulfide. Dry nitrogen at the 
rate of 90 milliliters per minute was combined with the 
carbonyl sulfide to provide sufficient driving force for 
the absorption cycle. Nitrogen was also introduced into 
the stripping column as an aid in balancing the system. 

To determine the degree to which the gas absorbent 
was inactivated and the extent of regeneration, the 
treated gas from the absorber and off-gas from the 
regenerator were analyzed. (The percent inactivation 
was determined by Kjeldahl-Van Slyke differences. 
Alkalinity and distillation methods were used as 
checks.) The effluent gas from the absorber was passed 
through alcoholic monoethanolamine in trap No. 2 to 
remove unreacted carbonyl sulfide. This was then 
titrated by the method of Bruss.? The aqueous amine 
solution from the absorber went to the stripping column 
and the gases were stripped from the solution, which 
was then pumped back to the absorber to complete the 
cycle. The off-gas from the regenerator was passed 
successively through a 30 percent aqueous caustic 
potash (trap No. 3) and finally into alcoholic mono- 
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ethanolamine (trap No. 4). The aqueous potassium 
hydroxide trap was analyzed for carbon dioxide and 
hydrogen sulfide which could be present as a result of 
Equation 2, 3 and 4 (see accompanying box). Total 
sulfur contents of the trap and the absorbing solution 
were made for check purposes, and a carbonyl sulfide 
balance on the system was run. Several runs were made 
with monoethanolamine and diethanolamine. 

With the above set-up, and assuming 100 percent 
hydrolysis of the carbonyl sulfide to hydrogen sulfide 
and carbon dioxide, equimolar amounts of hydrogen 
sulfide and carbon dioxide should be found in the 
caustic trap. 

However, if some of the carbonyl sulfide does not 
react in the absorber, it will be absorbed in the alcoholic 
monoethanolamine trap off the absorber. Likewise, if 
carbonyl sulfide is recovered as such from monoethanol- 
amine, it should pass through the caustic trap and be 
recovered in the alcoholic monoethanolamine trap. 
Thus, the ratio between the hydrogen sulfide, expressed 
as carbonyl sulfide, and the carbon dioxide recovered 
in the caustic trap should indicate the degree of hy- 
drolysis. However, for a complete balance the hydrogen 
sulfide and the carbon dioxide from the plant solution 
must be included. 

The difference between the carbonyl sulfide recov- 
ered and the total sulfur in the system (expressed as 
carbonyl sulfide) indicates the inactivation of mono- 
ethanolamine. Inactivation is determined directly by 
comparing the amount of carbonyl sulfide passed into 
the system with the quantity of monoethanolamine 
inactivated. 

The carbonyl sulfide in the treated gas and in the 
gas from the regenerator may be determined by total 
sulfur determination on the alcoholic monoethanola- 
mine traps, with the Bruss titration serving as a check 
method. 


MEA IS DEACTIVATED BY COS 

Results of the investigation, reported in Table 1, 
show that 1.78 percent of the original carbonyl! sulfide 
passed through the absorber unreacted. Another 11.9 
percent was recovered off the regenerator as carbonyl 
sulfide. Then 60.8 percent was removed as hydrogen 
sulfide and carbon dioxide in the caustic trap. About 
12 percent reacted with monoethanolamine to form 
nonregenerable products. An additional 10 percent was 
recovered from the plant solution in the form of carbon 
dioxide, which gives an over-all hydrolysis figure of 71%. 


A field study was conducted for comparison using an 
amine unit processing gas containing both carbony] sul- 
fide and carbon disulfide. Composite samples were 
analyzed and a complete carbonyl sulfide and carbon 
disulfide balance made. The amine losses were calcu- 
lated from the average losses over a 23 day period. A 
normal operating loss of two pounds of amine per one 
million cubic feet of gas was assumed. 

Test results are reported in Table 2. Both carbonyl 
sulfide and carbon disulfide were absent from the sales 
gas. Eight percent of the carbonyl! sulfide was removed 
by the amine solution and regenerated unchanged. 
Hydrolysis figures for the field and the laboratory 
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studies compare quite well. It is true that the amine 
consumption in the field unit (17.7 percent) is 33 per- 
cent higher than the laboratory amine consumption 
(12 percent). However, it must be remembered that 
the field study amine losses were based upon the car- 
bonyl sulfide-monoethanolamine reactions and ignores 
the possibility of carbon disulfide-monoethanolamine 
reactions to form nonregenerable products. 

The freedom of the sales gas from carbon disulfide, 
plus the fact that 43.5 percent of the carbon disulfide 
appears in the off-gas from the regenerator indicates 
that carbon disulfide is held to the amine by low 
bonding energies similar to those of hydrogen sulfide 
amine combinations. Preliminary screening by gas 
chromatography also indicates that this type bonding 
occurs. 

The disappearance of 56.5 percent carbon disulfide 
is probably due to hydrolysis. Theoretically, unregen- 
erable reaction products, such as thiones could be 
formed, but analysis by mass spectroscopy does not 
reveal them. 

DEA IS NOT DEACTIVATED 

The results of a study of a carbony] sulfide diethanol- 
amine system is shown in Table 3. In this study, an 
alcoholic monoethanolamine trap was used to collect 
carbonyl sulfide from the absorber, an iodine trap to 
collect hydrogen sulfide from the regenerator, a caustic 
trap for carbon dioxide, and an alcoholic monoetha- 
nolamine trap to return any unreacted carbonyl] sufide. 

Comparison of the diethanolamine concentrations at 
the beginning and the end of the tests shows clearly 
that diethanolamine is not inactivated by carbonyl] sul- 
fide. The low carbonyl sulfide content—4.7 percent 
of the treated gas indicates that hydrolysis has occurred 
during the removal process. 

In contrast to plant operations, this test resulted in 
the formation of an unusually high concentration of sul- 
fur in the plant solution. Formation was attributed to 
air oxidation of the hydrogen sulfide in the plant solu- 
tion, inasmuch as no loss of amine was noted, only a 
part (18 percent) of the total sulfur was due to sulfide, 
and no mercaptans were found. To confirm this con- 
clusion, however, additional tests will be necessary. 


COMPARE WITH THE HOT CARBONATE PROCESS 

Gas processers are naturally interested in comparing 
the amine process with others, such as the hot carbon- 
ate process. This process utilizes hot potassium car- 
bonate as the absorbent. The system is maintained at a 


TABLE 3——COS-DEA Laboratory 


2. CO2 
as COS 


Alcoholic MEA 1.04 
Regenerator—Alcoholic MEA 1.37 
Regenerator—NaOH 29.80 
Regenerator—l2 
Plant Solution 


2. HeS 
as COS 





Absorber 


16.56 





COS passed into system 
DEA conc. at start 
DEA conc. at finish 


65.0 grams 

20.23 percent or 243 grams 
20.10 or 241 grams 
Hydrolysis—(29.80 + 16.56) x 100 + (13.10 + 37.70 = 91.0% 
COS in treated gas 3.05 x 100 + 65.0 = 4.7 
COS unreacted 3.50 x 100 + 65.0 = 5.3 
DEA inactivated = 0.0 


101.0 


constant temperature and regeneration accomplished by 
pressure reduction. The process does remove sulfur con- 
taminants from the gas, but suffers in that there is a 
continual buildup of potassium sulfide in the hot potas- 
sium carbonate solution. 


The basic chemical reactions which occur in the hot 
carbonate process are: 


1. K,CO, + CO, + H,O = 2KHCO, 

2. K,CO, + H,S— KHCO, + KHS 

3. K,S + 2H,S = 2KHS 

4. K,CO, + K,S +H,S + CO, -+ H,O = 2KHCO,+ 2KHS 
5. CS, + H,O + 3K,CO, > 4KHCO, + 2KHS 


As is well known, the system was designed for the 
removal of large quantities of carbon dioxide from gas 
and is most effective when the permissible carbon diox- 
ide content of the treated gas is in the 1-2 percent 
range. Under these conditions, reaction 1 occurs. Equa- 
tion 2 shows the reaction between potassium carbonate 
and hydrogen sulfide. That this is not a completely 
reversible reaction is revealed by Equation 3. Therefore, 
it is to be expected that sulfide will build up in the 
plant solutions. However, it is true that in aqueous 
solutions potassium sulfide will have some capacity for 
both hydrogen sulfide and carbon dioxide, as shown by 
Equations 3 and 4. 


If carbonyl sulfide is to be removed by a potassium 
carbonate solution, removal must occur either through 
solubility or by the hydrolysis of carbonyl sulfide to 
hydrogen sulfide and carbon dioxide with subsequent 
reaction with the carbonate as shown in Equations | 


TABLE 4——-COS-K.CO, Laboratory Study 


Sample Period 


Second 





Time, hours 

Total COS, grams 

COS rate, ml/min 

Circulation rate, moles COS/mole K2COz3 
Hydrolysis, Percent 

Regeneration of COS absorbed, Percent 


Percent S 


9.75 
112.5 
76 
0.22 
29.7 
74 
Percent COS 


Percent COS | Percent S 


2.S 
Itemized Analysis as COS Recovery as COS as COS Recovery 





Trap 2 
Trap 3 
Lean 
Rich 


Absorber—Alc. MEA 4.61 . 66.5 | 4.90 79.00 

Regenerator—Alc. MEA : 0.47 : 6.9 | EA, 1.54 24.80 
Plant Solution ‘ z 0.36 4.35 25.3 0.83 9.96 
Plant Solution 0.39 0.94 


98.7 113.76 
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and 2. Carbon disulfide will react as shown in Equa- 
tion 5. 

It is observed that one mole of carbonyl sulfide will 
require two moles of potassium carbonate and upon 
regeneration will produce one-half mole of potassium 
sulfide. On the other hand, one mole of carbon disul- 
fide will require three moles of potassium carbonate, 
and upon regeneration will yield one mole of potassium 
sulfide. 


A laboratory study was recently carried out to show 
the extent and rate of potassium sulfide buildup in hot 
carbonate solution. The study was conducted in an ap- 
paratus similar to that used for the previously discussed 
monoethanolamine and diethanolamine studies. 


Alcoholic monoethanolamine traps were used after 
the absorber and regenerator, and all other traps elimi- 
nated. The apparatus was operated for 9.75 hours at a 
carbonyl sulfide flow rate of 76 milliliters per minute. 
The absorbent was maintained at room temperature 
and circulated at a rate of 0.22 moles of carbonyl sul- 
fide per mole of potassium carbonate. The regenerator 
was operated at the reflux temperature of the salt solu- 
tion. Two sets of samples were taken, each over a 30 
minute interval. The first set was taken after 1.5 hours, 
the second set at the conclusion of the run. The data 
were extrapolated to include total carbonyl sulfide 
passed at the end of the sampling period. The results 
of these tests are shown in Table 4. 

Hydrolysis of carbonyl sulfide is incomplete at room 
temperature as shown by the first sample where only 
33.5 percent is destroyed, 66.5 percent being recovered 
in the absorber trap. 

Inspection of the carbonyl] sulfide in the lean solu- 
tion at the start and the conclusion of the run reveals 
a potassium sulfide buildup. After some nine hours op- 
eration, however, 74 percent COS is regenerated and the 
system is approaching equilibrium. Calculations based 
on total sulfur analysis indicate that after nine hours 
operation, the absorbent contains 0.6 mole of potassium 
sulfide per mole of potassium carbonate. 


To study hydrolysis under field conditions, carbonyl 
sulfide was passed into 30 percent potassium carbonate 
at reflux and the off-gas collected in one normal caustic 
and alcoholic monoethanolamine. Total sulfur analysis 
on the caustic solution and the plant solution showed 
56 percent hydrolysis. Titration and total sulfur de- 
termination on the alcoholic MEA indicated that 44 
percent of the COS was not hydrolyzed. Gas chroma- 
tography analysis of a hot COS saturated solution of 
potassium carbonate revealed only hydrogen sulfide and 
carbon dioxide, thus indicating that hydrolysis and sub- 
sequent absorption is the only means of COS removal 
for this system. It should be pointed out that the final 
equilibrium of any commercial installation will depend 
upon the hydrogen sulfide-carbon dioxide ratio in the 
field gas. 


Original presentation was before the Gas Condition- 
ing Conference, Norman, Okla., March 2-3, 1960. 
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FIGURE 1—This pilot plant scheme was used for desulfurizing a benzene-toluene stream in a 
mechanically agitated high surface sodium bed. Reaction takes place in the ribbon blender. 


Remove Sulfur from 


BTX with Sodium 


These metallic sodium desulfurization 
processes permit reduction of 
thiophene and sulfur compounds to 

less than 1 ppm in coke oven aromatics 
at modest investments 


V. L. Hansley, L. M. Watson and M. Faye 
U.S. Industrial Chemicals Co., New York City 


A relatively simple process—which uses metallic 
sodium—has been evolved for desulfurizing coke oven 
light oils. The sodium reacts with thiophene and other 
sulfur bodies to form sodium sulfide and gives a benzene 
fraction, a benzene-toluene cut, or a benzene-toluene- 
xylene cut with a thiophene content below 1 ppm. 


Operating costs range from 1.55 cents per gallon to 
0.86 cents per gallon based on plant capacity. Invest- 
ment costs are correspondingly low, ranging from $200,- 
000 to $350,000 for plants treating 10-30,000 gallons 
per day of light oil. 


NEW TREATMENT PROCESSES 
Two sodium sulfur removal processes have been de- 
veloped for BTX purification—one utilizes a mechani- 
cally agitated system, and the other, a fluidized solids 
system. 
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1. Mechanically Agitated System Figure 1 shows 
details of this process A jacketed ribbon blender, con- 
taining an inert sodium carrier, is used. Materials inert 
to sodium such as blast furnace slag, silica sand, soda 
ash or salt are recommended. The inert material in the 
blender is coated with metallic sodium, under nitrogen, 
and carries a level of 2-6 percent sodium metal. The 
blender is heated by circulating hot oil through the 
jacket. Benzene is fed through a rotameter to a vapor- 
izer and then to the blender-reactor. Thiophene and 
other sulfur compounds are thereby eliminated, and the 
benzene, taken overhead, is condensed, and is now free 
of sulfur compounds. Table 1 lists the operating cost 
for the desulfurization of acid washed light oil. The total 
direct operating cost is approximately 1.55 cents per 
gallon. 


2. Fluidized Solids System. For coke oven plants with 
a capacity of over 10,000 gallons per day of light oil, 
a fluidized solids system is recommended. As in the me- 
chanically agitated system, silica sand or blast furnace 
slag, 80-200 mesh, functions better than other sodium 
carriers such as salt or soda ash. A level of 2.5-3 per- 
cent sodium is carried on the sand. With benzene- 
toluene vapor heated to 425-600°F and a contact time 
of 2-6 seconds, thiophene removal is effected. This 
system is shown in Figure 2. 
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FIGURE 2—Using a contact time of 2-3 seconds the fluidized bed high surface sodium desulfur- 


ization process reduces thiophene and sulfur compounds to less than 1 ppm in a benzene-toulene 
stream. 
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FIGURE 3—When treating naphthalene with metallic sodium, this scheme shows direct emulsifi- 
cation and subsequent fractionation for removal of thiophene and other sulfur compounds. 


TABLE 1—Operating Cost for Desulfurization Table 2 shows that the total direct operating cost 
of Acid Washed Light Oil 


= for treating 30,000 gallons of acid washed light oil is 


BASIS Capacity 10,000 gallons/day 0.86 cents/gallon. 
Investment $200,000 I } } re } _—e } 1s - I - ] P ‘Trew 
Bieress Mechanically Agitated HSS Reactor n both cases, the spent beds can be fed to a screw 
5 yhene 000 : ; ; 
Thiophene 1000 ppm conveyor and treated with steam to eliminate any last 


traces of active sodium. Pilot plants have been oper- 


Raw Materials | $/Day | ¢/Gal 





Sodium 100 Ib/day* @ 0.22 22.00 | 0.220 ated on both processes. 
Utilities | 
Steam 2700 Ib @ 0.75 | 2.02 0.020 . . . . 
Electricity 1200 kwh @ 0.01/kw | 12.00 | 0.120 Investment. Incidentally, the investment for a sodium 
Coke Oven Gas 60 M scf @ 0.2 12.00 0.120 ° ‘ ° . 1 ° > 
Cooling Water 100M gal @ 0.0: 2.00 0.0200 desulfurization unit is low. Estimated capital outlay 


| 28.02 | 0.280 for the treatment of 10,000 gallons of light oil per day 
ae omy ~— | onme | eee is approximately $200,000 and capital expenditure for 
Seen. Savin te, 1300 | 9150 the treatment of 30,000 gallons of light oil per day is 
105.00 | 1.050 approximately $350,000. Both of these units are capable 

ene ae eee eee”! Seu of reducing the thiophene content from 500-1,000 ppm 





* Based on 45 percent sodium efficiency. to less than 1 ppm. 
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REMOVE SULFUR FROM BTX WITH SODIUM... 


TABLE 2—Operating Cost for Desulfurization 
of Acid Washed Light Oil 


30,000 gallons/day 
$350,000 

HSS Fluidized Bed Reactor 
1000 ppm 


Basis Capacity 
Investment 
Process 
Thiophene 


$/Day 
88.00 
6.00 


| 
Raw Materials ¢/Gal 





0.293 


0.020 
0.027 
0.096 
0.016 


Sodium 400 lb/day* @ $0.22/lb 
Utilities 
Steam 
Electricity 
Coke Oven Gas 
Cooling Water 


333 lb/hr @ 0.75/M lb 
33 kwh @ 0.01/kwh 8.10 
6000 scfh @ 0.20/M scfh 28.80 
166 gpm @ 0.02/M gal 4.80 


$3 47.70 


66.00 
15.00 
42.00 


0.159 
Conversion Costs 

Direct Labor 1 man @ 

Supervision, Analyses, etc. 

Maintenance @ 4 percent/Yr 


0.220 
0.050 
0.140 
$123.00 | 0.410 
TOTAL DIRECT OPERATING COST $258.70 | 0.862 


$2.75/hr 

















* Based on 33 percent sodium efficiency. 


TABLE 3—Operating Cost for Desulfurization of Naphthalene 








10 MM Lb/Yr 
$50,000 
Batch 


Capacity 38,500 Lb/day 
Investment 


Process 


Basis 





Raw Materials $/Day ¢/Lb. 





169.40 0.4400 


0.0010 
0.0052 


Sodium 
Utilities 

Steam 

Electricity 


770 Ib/day $ 


22/lb 


} 
| 
| 


0. 
0.75/M lb 0.38 
0. 


@ 
500 lb/day @ 
@ 01/kwh 2.00 


200 kwh/day 
2.38 0.0062 
Conversion Costs 
Direct Labor 1 man/day 
Supervision, Laboratory, etc. 
Maintenance 


0.0572 
0.0390 
0.0260 
~ 0.1222 
0.5684 


| 
| 
22.00 | 
15.00 | 
10.00 

47.00 | 


TOTAL DIRECT OPERATING COST $218.78 





TABLE 4—Opera 


50 MM Lb 
$100,000 
Continuous 


Basis Capacity 
Investment 
Process 





Raw Materials $/Day 


695.00 


¢/Lb 
0.3600 


0.0004 
0.0016 
0.0020 


0.0342 
0.0259 
0.0070 





Sodium 
Utilities 

Steam 

Electricity 


3860 Ibs/day @ $0.18/lb 
1100 Ibs/day @ 0.75/Mlb | 0.82 
300 kwh/day @ 0.01/kwh | 3.00 
; 3.82 
Conversion Costs 
Direct Labor 1 man/shift @ 
Supervision, Laboratory, etc. 
Maintenance @ 4 Percent/Yr 


66.00 
50.00 
13.40 


$129.40 | 0.0671 
$828.22 0.4291 








TOTAL DIRECT OPERATING COST 


NAPHTHALENE TREATMENT PROCESS 

A sodium refining process for the treatment of naph- 
thalene is shown in Figure 3. Sodium is metered di- 
rectly to the reaction kettle, and with adequate agi- 
tation, the sodium quickly emulsifies and reacts. Crude 
naphthalene, which contains many naturally occurring 
impurities, readily lends itself to dispersing metallic 
sodium. 

Table 3 shows the operating cost for desulfurization 
of 10 million pounds of naphthalene per year is 0.57 
cents per pound and the investment cost is $50,000. 
The operating cost for desulfurizing 50 million pounds 
per year is shown in Table 4 and amounts to 0.43 cents 
per pound. The investment cost is only $100,000. 

These are relatively simple processes for desulfurizing 
BTX and naphthalene. These processes allow producers 
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of light oil and naphthalene to market low sulfur 
products, and in this way hold their customers and 
remain competitive. True, a great many coke oven 
producers should have installed desulfurization equip- 
ment to mect competition, but at least, the coke oven 
producers still have an opportunity to provide their 
customers with good quality material or these customers 
will surely go to the petroleum based material at the 


same price. ## 
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The cost of cone roof storage 
tanks delivered and erected on cus- 
tomer’s foundation can be estimated 
from this chart. Included in these 
costs are the following standard ac- 
cessories: shell manhole, roof man- 


Price- M $ 


hole, spiral stairway, and flanged 
connections for the usual appurt- 
enances. Actual cost and design data 
for specific tanks are on the reverse 
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Basic pontoon floating roof tank 
costs can be estimated from this 
chart. Included in these costs are 
the following standard accessories: 
Manholes, rim vent, ladder, spiral 
stairway, roof drains, emergency 
drains, roof supports, gage hatch 
and automatic bleeder vent, guide 
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the usual appurtenances. 
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Welded steel storage tanks with cone roofs are the most widely used design for 
liquid storage. Roofs are normally supported by a series of rafters, girders and 
columns. A cone roof with a 34 to 12 Pitch is furnished unless otherwise 
specified. These prices for Cone roof storage tanks are from firm vendor 


quotations. 


Date... 


M/S Index.... 


Tank Pressure. 


Material of Construction..... 


Type of Roof.. 


Price Per Pound... 


Price Per Barrel 


Pontoon floating roof tanks have an annular pontoon around 


3-20-60 
237 
14,000 Barrels 


50 Foot Diam. 
40 Foot High 


Vertical 
Cylindrical 


Atmos. 

Carbon Steel 
Cone 

117,000 Pounds 
$20,000 
Florida 

$0.171 

$1.43 

API Std. 








CONE ROOF 
TANKS 








3-20-60 
237 
36,000 Barrels 


80 Foot Diam. 
40 Foot High 


Vertical 
Cylindrical 


Atmos. 

Carbon Steel 
Cone 

264,000 Pounds 
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Florida 

$0.148 

$1.08 


API Std. 


3-20-60 
237 
80,000 Barrels 


120 Foot Diam. 
40 Foot High 


Vertical 
Cylindrical 


Atmos. 

Carbon Steel 
Cone 

569,000 Pounds 
$77,000 

Florida 

$0.135 

$0.96 


API Std. 





the outer edge of the roof on a deck of single thickness at the 
center. The pan type floating roof has a deck of single thick- 
ness and a rim at the outer edge. It is used primarily for 
reducing corrosion in tanks handling corrosive products. Costs 
for each type are similar with the pontoon type being slightly 
higher priced. These tank prices are from firm vendor quota- 
tions. By taking bids from time-to-time and correcting prices 
using a cost index, you can maintain a current Equipment 


Cost Data File. 


Date... 
M/S Index 
Capacity. . 


Size. . 


i, ee 


Tank Pressure. . 
Material of Construction 


Type of Roof 


Weight. 


Price/Pound. . 


Price/Bbl.. . 





3-20-60 
237 
14,000 Barrels 


50 Foot Diam. 
40 Foot High 


Horizontal 
Cylindrical 


Atmos. 
Carbon Steel 


Pontoon Float- 
ing Roof 


$28,000 


Florida 


API Std. 


PONTOON FLOATING 
ROOF TANKS 








3-20-60 
237 
36,000 Barrels 


89 Foot Diam. 
40 Foot High 


Horizontal 
Cylindrical 


Atmos. 
Carbon Steel 


Pontoon Float- 
ing Roof 


$50,000 


Florida 


API Std. 


3-20-60 
237 
80,000 Barrels 


120 Foot Diam. 
40 Foot High 


Horizontal 
Cylindrical 


Atmos. 
Carbon Steel 


Pontoon Float- 
ing Roof 


$89,000 


Florida 


API Std. 
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No Nose Needed on 
This Wax Odor Test 


Melvin A. Peterkin and J. West Loveland 
Sun Oil Company, Philadelphia 


A test for carbonyls has been developed which shows 
an 80 percent correlation with ratings from a wax 
odor panel. Thus the test offers a way to objectively 
rate the odor of waxes. 

In isolating and identifying odor components, no 
single substance is found to be the main offender. 
However, chromatographic analyses point to certain 
types of aldehydes and ketones. Consequently, a colori- 
metric test is perfected to measure the amount of these 
carbonyls stripped from a sample of molten wax. 

The most general means of identifying odors is to 
smell the wax. In many companies, for example, it 
is quite common to utilize a panel composed of several 
experts who smell scrapings of the wax sample.® Since 
various individuals differ in their response to the types 
and levels of odor, the average result obtained is taken 
as the odor rating of the wax. Such a rating might be 
expressed in the following manner: A—no odor; B—no 
objectionable odor; C—objectionable odor; D—very bad 
odor. 

The need for a non-biased objective test for rating 
odor of waxes is shown by an examination of results 
obtained by one wax odor panel. Table 1 shows the 
ratings given to 4 controversial waxes by the panel 
members. One member calls them all “C” or “D”, 
another all “A” or “B”, and another all “B”. This 
points up the problem of the varying sensitivity of the 
olfactory senses of different individuals. In this same 
table are given results on the same waxes using the 
proposed carbonyl test. In this case, the carbonyl test 
rated them all quite consistently with the panel’s aver- 
age. 


The “equivalent odor panel rating” from the 
carbonyl test was developed after obtaining data on 
40 different waxes and comparing the absorbances 
obtained with the average panel ratings. The results 
from these 40 waxes are shown in Figure 1 where the 
average wax odor panel ratings are plotted against the 
absorbance, at 430 my. The correlation is reasonably 
good in that at least 80% of the waxes studied fall 
in line with odor panel ratings. 

The greatest discrepancy occurs in waxes in which 
the odor panel would rate them a poorer wax than the 
carbonyl test. This is to be expected since a wax could 
contain an odor component other than carbonyl, such as 
an oily odor, an acid odor, or a solvent odor. Other 
tests might therefore be devised which would detect 
these additional odors. For example, Durrett? recently 
described a gas chromatographic procedure for deter- 
mining solvent impurities in waxes. Such a procedure 
might well be used in correlating the solvent type odor 
with a panel rating. 
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HOW THE TEST WAS DEVELOPED 

Gas chromatography, infrared spectroscopy and mass 
spectrometry are techniques which have been used to 
explore the odor causing components of waxes. Of these, 
gas chromatography proved the most promising.*** 

During the initial stages of the work reported here, 
the volatile materials of a wax sample were driven off 
by heating the sample and bubbling nitrogen through 
it. The vapors were collected in a coil of copper tubing 
immersed in liquid nitrogen. When the stripping run 
was complete, the tubing was sealed and attached to 
the inlet of a ten foot silicone chromatographic column. 
A carrier gas of helium was used to transfer the sample 
into the column. 

Each major component was then eluted from the 
chromatograph. They were absorbed in a specially puri- 
fied methyl alcohol solution. A sensitive carbonyl test 
showed four of the five components collected to be 
either ketones or aldehydes. From the retention times of 
reference standards, it was concluded that the odor com- 
ponents are aldehydes or ketones containing seven or 
less carbon atoms in their structure. 

After having ascertained that carbonyl type com- 
ponents were primarily responsible for odors, a variable 
study was performed to determine what conditions 
would be best for the colorimetric determination of 
these odor materials. The method of Lappin and Clark*® 
was modified slightly for our problem. In the test a 
highly colored complex is formed by reacting 24- 
dinitrophenylhydrazine with the carbonyl and the color 
is measured spectrophotometrically. 


Spectra of 2,4-Dinitrophenylhydrazones. In order 
to select the best wave length for the determination, 
several ketones and aldehydes in the C, to Cy range 
were selected and the spectra of their 2,4-dinitrophenyl- 
hydrazones were scanned from 350 to 600 my. The 
spectra obtained were similar in all respects to those 
reported by Lappin and Clark. All hydrazones showed 
absorbance peaks between 420 mp and 450 mp with 
the majority peaking around 430 mp. The peaks are 
quite broad and therefore the wave length differences 
of the absorption peaks of the hydrazones did not hinder 
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FIGURE 1—Only seven of the 40 wax samples gave poor 
correlation between the wax odor panel rating and the ab- 
sorbance at 430 mz. 


133 





NO NOSE NEEDED ON THIS WAX ODOR TEST . . . 


|Absorber 


- 4 Carbony|- Free 
<4 Methanol 


Constant Temp. Oil 
Both at 275°F. 


FIGURE 2—This test offers an objective rating for the odor 


of waxes. 


us from choosing an average value of 430 my to use 
in subsequent work. 


Nitrogen Stripping Time. To determine the effect of 
the length of the nitrogen stripping time on the evolu- 
tion of wax odors, the apparatus shown in Figure 2 
was used. One hundred grams of slightly oxidized wax 
was placed in Flask A which was immersed in a constant 
temperature bath at 200° F. Nitrogen containing less 
than 10 ppm oxygen was bubbled through the wax at 
a flow rate of one liter per minute. The gas then passed 
through the absorber containing methanol. The scrub- 
bing operation was performed for ten minutes at which 
time the methanol solution was color-developed to de- 
termine the relative quantity of absorbed carbonyl com- 
ponents. The process was repeated on 100 gram quanti- 
ties of the same wax for stripping times of 25, 35, and 
50 minutes. 

As expected, the rate of evolution of the carbonyl 
components is highest in the early stages of the stripping 
eperation. For our work, a stripping time of 45 minutes 
was chosen since by that time the rate of evolution has 
reached a small value, and sufficient material has been 
collected for the carbony] test. 


Stripping Temperature. The effect of temperature on 
the stripping operation is pronounced. An increase in 
temperature of the bath over the range of about 225 
to 325° F more than doubled the amount of carbonyl 
removed. For this reason, a constant temperature oil 
bath controllable to within a few degrees F is required 
for this determination. From our results, a temperature 
of 275° F was chosen. 


HOW TO RUN THE TEST 
Apparatus. Stripping apparatus as shown in Figure 2, 
including: constant temperature oil bath set at 275° F, 
one liter tapered joint flask fitted with nitrogen bubbling 
tube, scintered glass absorber (ASTM absorber D1266- 


TABLE 1—Comparison of Odor Panel Ratings and 
pecacansnnats Test 
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57T), flowmeter to cover range 100 to 1500 ml/min., 
connecting arm between flask and absorber, and a 
spectrophotometer. 


Reagents, Solvents, and Solutions 

2, 4 dinitrophenylhydrazine—specially purified by 
double recrystallization from methanol. This must be 
freshly prepared every several weeks. A saturated solu- 
tion in carbonyl-free methanol is used as the working 
reagent. 


Methanol—Reagent grade which must be specially 
purified in the following way: Add 2 grams of 2,4 
dinitrophenylhydrazine and 1 ml concentrated HCl to 
1500 ml reagent grade methanol in a 2,000 ml flask 
fitted with a water-cooled condenser. Reflux for 30 min- 
utes, then distill the liquid into a clean receiver. Use the 
first few 25 ml portions to rinse the equipment, then 
retain the next 1000 ml in a receiving flask. Test the 
distilled product by placing 5 ml of distillate, 5 drops 
of 2,4 dinitrophenylhydrazine solution and one drop of 
concentrated HCl in a clean test tube. Mix and heat to 
about 60° C for ten minutes, then cool. Add 2 ml of 
alcoholic KOH solution. The solution will turn black, 
and then lighten in color. If the alcohol is yellow in 
color, the batch of reagent is all right. If the color is 
any shade of pink or red, the batch is contaminated 
and must be discarded. 


Alcoholic KOH Solution—Dissolve 10 grams KOH 
in 20 ml water and dilute to 100 ml with carbonyl-free 
methanol. 


Sample Testing Procedure. W eigh 100 grams of wax 
sample, cut into slivers and insert in flask. Add 25 ml 
of carbonyl-free methanol to the absorber. When wax 
is melted and at temperature (275° F) turn on nitrogen 
stream at a rate of 1,000 ml per minute, as indicated 
on the flow meter. Continue stripping operation for 45 
minutes. Remove absorber and transfer contents to a 
25 ml volumetric cylinder. If the volume is less than 
17 ml, add fresh carbonyl-free methanol to bring the 
volume to 17 ml. Add 1 ml 2,4-dinitrophenylhydrazine 
solution, stopper and invert several times to mix. Add 
two drops of concentrated HCl and mix again. Place 
the unstoppered cylinder in a hot bath at 60 to 65° C 
for fifteen minutes, then remove and cool in a cold 
water bath for about five minutes. Dilute to 25 ml with 
alcoholic KOH solution and invert several times to mix. 
Ten minutes after mixing, determine the absorbance 
in a 1 centimeter cell at 430 muy. 
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When George Light talks additive performance with 

customers, these customers know they are getting advice 

they can depend upon for three reasons: (1) George 

has 10 years’ experience in providing technical assistance 

on uses of additives. (2) He has a degree in chemical 
ngineering plus eight years’ experience in selling petroleum 

products. (3) He has the additives to do the job, for example: 


2 Pet et 


Amoco 520 Series Metal Deactivators are solutions of 
N,N’-disalic) tidene propylenediamine in xylene. They are 
available in three concentrations. They effectively inhibit 
copper contamination of gasoline and are likewise effective 
in kerosene, jet fuel, diesel fuel and home heating oil. 


A-woce 530 Series Antioxidants include the principal types 
0: gasoline antioxidants. They retard gum formation, 
pee Soi prevent degradation and precipitation 


in i 


George Light and other experienced petroleum additive 
specialists are ready to assist you. Call them for 
help er use the conveni#nt coupon. 
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Please send me additional information about [] AMOCO 520 Series Additives, 
AMOCO CHEMICALS CORPORATION 0 AMOCO 530 Series Additives. [ Please have a representative call on me 


Department 4666 Name 
130 East Randolph Drive - Chicago 1, Illinois 
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Operations Coordination=Dollars Saved 


Here's the story of how a company increased profits $3 
million a year by following the 10 rules in this article 


Paul D. Harthorn 
Barrington International, Inc. 


Operations Coordination (OC) is 
the real “heart” of a processing com- 
plex, especially for large refineries 
and for several plants working to- 
gether. It is a complicated, demand- 
ing job. While no two OC situations 
may appear the sarhe, the methods 
and objectives aren’t really different. 
The problem is that some companies 
have built, over the years, a system 
that appears to be different because 
it has never been compared ana- 
lytically with others. But careful study 
will show your method of OC need 
not be special. Then, by putting the 
10 suggestions in Table 1 to work, 
you will see some satisfying improve- 
ment. 

Refinery functions that do not ap- 
ply directly to OC are secondary. 
This is because OC is like an orches- 
tra conductor and his relation to his 
musicians. The objective of all new 
equipment, improvements in mainte- 
nance, better technical studies, etc., 
is to have everything in top shape— 
so all these things can be coordi- 
nated in over-all operations. By im- 
proving coordination you assure big 
financial savings. 

Shown in Table 1 are 10 sugges- 
tions for OC improvement, developed 
in case study. The result of using this 
plan will be financial benefits through: 


® Reducing unnecessary fluctua- 
tions and swings in daily refinery 
crude. rates—sometimes called 
“overcontrolling”’. 

@ Increasing the use of crude and 
product tankage and inventories. 

® Minimizing “crises” by not being 
stampeded into frantic opera- 
tional changes that upset product- 
stream quality. 

® Routinizing calculations and 
methods used so as to have a 
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“continuity of thinking” about the 
operations. 


The case study on which this article 
is based revealed cost savings and 
profit increases would reach a mini- 
mum of $3 million per year once the 
10 suggestions were being used. 


Top Management Problem. How- 
ever, the key to getting these 10 
suggestions into operation is top- 


management support. This is because 
it is not an ordinary problem. There 
are several major differences between 
solving the problem of OC improve- 
ment and solving other improvement 
problems. 

First, OC is no ordinary problem 
because it does not concern only one 
part of an organization. It cuts across 
all departments and divisions. Second, 
there are many more policy aspects 


IIR 8 


TABLE 1 


Try These 10 Steps to Better Operations 
Coordination 


Use graphs of historical data and “control charts” of 
key variables. 


Rely on economic and technical “back-up” calculations 
as a base for decision. 


Use routinized standard calculation procedures. 


Adopt scientific principles of inventory planning and 
control. 


Adopt scientific methods for evaluation of predicted 
“market” requirements. 


Change from a “time-blocked” calendar month to a 
“moving average” month for planning. 


Resolve the “perpetual” problems that recycle back 
each month to “haunt” planning operations. 


Tie-in results of financial planning and other technical 
recommendations to reinforce objectives of operations 
coordination. 


Make a detailed “post-mortem” review to reconcile 
differences between “plan” and “results” of each past 
month operations. 


Set up a central planning group to make detailed 
calculations and the recommendations to the Com- 
mittee. This should eventually replace the “Committee 
System.” 
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involved in OC decisions. So changes 
to the system can only occur via top 
management interest. Third, to get ef- 
fective results in this type of situation, 
revisions must take place in organiza- 
tional structure and some responsibili- 
ties changed. 

So here is a situation that directly 
concerns those on the “policy” level. 
OC is too important financially to be 
left un-guided or handled routinely. 
Management must convince opera- 
tions people it really wants this prob- 
lem solved. 

Normally, the policy and organiza- 
tional aspects of OC will cause opera- 
tional and technical people to hesitate 
before trying to solve it. But with the 
active interest and participation of 
top management the so-called diffi- 
culties will disappear. Then the solu- 
tion can be achieved smoothly and 
rapidly. 


Analysis of Coordination Func- 
tion. The first step in OC is to an- 
alyze objectives of the coordination 
function—as they now exist. Then 
they should be compared with new 
up-to-date objectives and projected 
for the future. If these two objectives 
are the same, you have no problem. 
But your objectives probably have 
changed. Times have changed and 
the HPI is now in a highly competi- 
tive situation for refined products. 
Added are the complexities of excess 
capacity and an oversupply of crude. 

In our case study, the original co- 
ordination function for a set of three 
separated refineries began several 
years ago. It started with a committee 
of representatives of the three re- 
fineries, and related segments of 
marine transportation and crude pro- 
duction. The committee was to meet 
once a month to get close cooperation 
and to exchange operational informa- 
tion. 

The situation was one where re- 
fining and producing capacities were 
rapidly expanding to handle growing 
crude and refining markets. At each 
meeting the committee would decide 
on types of crude needed, amounts of 
crude runs and product commitments 
for the following calendar month— 
and tentatively agree on the two 
subsequent months. 

However, during the past few years 
the committee found it was having 
trouble getting agreements among the 
refineries on projected crude runs and 
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divisions of refined product require- 
ments. Operational crises that caused 
unplanned changes in crude run levels 
were increasing. Questions came up 
as to how much alternatives might 
cost. Some reasons for this dynamic 
situation follow: 


1. Growth rate of the market 
volume requirements decreased and 
became erratic. 


2. Each refinery was becoming 
more concerned over its profit and 
loss versus the whole. 


3. Each refinery, having added 
new processes and increased its ca- 
pacity, now had problems of “spare” 
capacity. 


4. The “product-mix” of the avail- 
able market was changing. This 
caused each refinery to press for more 
capital “flexibility” independent of 
the whole. 


5. Cyclical effects such as “season- 
ality” began to be more pronounced 
for various products. This increased 
the desire for “flexibility.” 


There are other points but these 
should give you the picture. In our 
case study the analysis of the objec- 
tives of OC as they then existed, 
showed these objectives were “‘out- 
moded” for the following reasons: 


1. The operations were no longer 
expanding volumewise. 


2. The original concept of a com- 
mittee no longer fit the new organiza- 
tional requirement of more decisions 
to obtain “optimized” operations. Such 
optimization would up profits for the 
three-refinery whole, eliminating 
“suboptimization” of any one refinery. 


3. Two other planning functions 
had developed over several years— 
“financial forecasting” by the comp- 
troller and “technology coordination” 
by the technical people. But neither 
had ever become integrated into the 
over-all OC function by using their 
conclusions to and 
short term picture. 


tie-in the long 


4. Most work the committee was 
doing by hand calculation and short- 
cut methods could be standardized 
for electronic computers. This would 
allow more time for analysis instead 
of pencil-pushing. 


5. Efficient radio communication 
systems had made possible a continu- 
ous review of the situation without 
waiting for monthly meeting. 


6. More technical staff were avail- 
able at each refinery to provide tech- 
nical “backup.” These people were 
to handle the technical aspects of 
“sticky” problems that reappeared 
again and again in the meetings with- 
out solution. 


New OC Objectives. As a result of 
the analysis above new OC objectives 
were decided as follows: 


1. Adopt more advanced principles 
and methods for decision making. 


2. Routinize calculation work, 
using proven methods and, where pos- 
sible, operations research and elec- 
tronic computing. 


3. Emphasize “post-mortem” as- 
pects of the past month’s operations 
to see if the history on decisions taken 
can guide future decisions. 


4. Substitute a continuity of 
“thinking” and method in the over-all 
coordination in place of monthly for- 
mal meetings of the committee. 


10 Suggestions for Improvement. 
After analyzing objectives of OC to 
determine if needs had changed, and 
bringing them up-to-date, a detailed 
study of the entire operational picture 
was made through a series of monthly 
committee meetings. After each meet- 
ing personal interviews held 
with key people in all areas of opera- 
tions to get suggestions for improve- 
ment. These suggestions were ‘“‘sifted” 
and summarized into a group—and 
copies sent for comment to all who 
had contributed and all key people. 
Comments showed general agreement 
had been reached, resulting in the 10 
suggestions in Table 1. 


were 


Now, let’s discuss each point in 
detail to see how we might apply it. 


1. Utilize Graphs and Control 
Charts. We noted that when decision 
time came there was little reliance on 
historical data to establish a trend 
and see what had happened in the 
past to key variables in over-all opera- 
tions. These historical data contain 
answers to what happened in many 
critical situations. With clear graphs 
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of historical data “facing” 


people 


making decisions, unwarranted 
changes to operations may be cut. 


The use of statistical control charts 
for tracking the more important con- 
trol variables would provide more 
“criteria” for the significance of 
changes to a variable. When is a 
change significant or insignificant? If 
a cargo of distillate is suddenly can- 
celled, should crude runs be reduced ? 
If a high salt content is reported in 
one cargo of crude, should other 
cargos be held up? In such questions 
as these, involving variation, control 
charts help. They show whether the 
variation is “normal” or not. And, we 
shouldn’t forget qualitative charts 
such as octane number, sulfur, vis- 
cosity, etc. Lots of money is involved 
here. 


2. Increase Reliance on Economic 
and Technical Backup Calculations. 
Problems in OC can be solved two 
ways. One is by making “off the cuff” 
calculations. The other is by using 
a detailed technical and economics 
analysis. Too often the former method 
gets all the attention. Savings begin 
to mount up when the latter is used. 

Some examples of “normal” prob- 
lems: (a) Should a heavy virgin fuel 
oil be sold as fuel at one location or 
shipped as visbreaker feedstock to 
another location to increase over-all 
distillate yields?, (b) Should an ex- 
cess of light naphtha in one location 
be solved by trying to change to a 
heavier crude or by changing gasoline 
blending procedure?, (c) Should a 
desulfurized gasoil be sold as high 
quality diesel all at one location or 
should some of it be shipped to an- 
other location for upgrading ?, etc. 

Most of these decisions hinge on 
blending factors—such as viscosity in 
the case of fuels and diesels, and 
octane for gasolines. But the impor- 
tant fact is whether or not a calcula- 
tion is based upon only a piece of the 
over-all problem. Without an over-all 
calculation of the problem the deci- 
sion may be like “the tail wagging 
the dog.” 

It may be simple to make a quick 
decision on a piece of the problem. 
But when we don’t make the detailed 
over-all balance we risk losing money. 
Too many decisions are made on the 
basis of safety, flexibility or seasonal 
factors. You will find it better to rely 
on the economic results of an over-all 
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detailed balance. Once a problem is 
solved this way, the solution should 
not be forgotten. 


3. Emphasize Use of Routinized 
Standard Calculation Procedures. 
One main factor for improving OC 
is the use of routine standard calcula- 
tion procedures. This is important be- 
cause it insures continuity of thinking 
and decisions. There is little point to 
calculating something one way this 
month and a different 
month. 

All refineries in a coordination plan 
should develop standard calculation 
procedures for making refinery run- 
ning plans and blending models for 
gasolines, diesels and fuel oils. Such 
procedures can be used to calculate 
sets of case studies. These can provide 
ready technical backup for resolving 
“crises” as they arise. You will prob- 
ably find your current procedures are 
not detailed—but are more of a “per- 
sonal” nature—depending on who is 
doing it at the time. But when things 
are in “cookbook” form, money can 
be saved. 


way next 


4. Adopt Scientific Inventory Plan- 
ning and Control. In the deliberations 
of OC there is a need for more scien- 
tific inventory planning and control. 
In our case study, there was a tabula- 
tion of minimum and maximum de- 
sired inventory levels. But in practice 
there was little variation in levels at 
the refineries. The policy was to keep 
tanks full all the time. Such a policy 
is not in accord with the concepts of 
“working” tankage, i.e., working in- 
ventory should “average” half full. 

In other words the tankage ought 
to be “put to work” by taking swings 
in levels. This takes the load off crude 
stills and crude producing and trans- 
portation operations. Tankage invest- 
ment is justified on the basis of 
“working” to vary the levels and take 
the load off other units. If it is not 
used in this way, savings will not be 
realized. 

There is a big potential savings in 
reducing the swings in crude runs to 
refinery units. It can be traced back 
to the wells. Scientific inventory plan- 
ning and control is achieved through 
simple charting and graphical solution 
techniques which are readily available 
and can be set up on short notice. 

5. Take Care in Evaluating Pre- 
dictions of Market Requirements. In 
evaluating the predictions of product 


requirements—the market—it is help- 
ful to use the scientific approach. For 
example, in our case study, market 
prognosticators had been dividing 
predicted product requirements into 
two categories—firm and “potential.” 
Potential was defined as business that 
might or might not materialize. Re- 
finers had always wanted to cover 100 
percent of the “potential” by raising 
crude runs. But 100 percent never 
materialized, and there was a wide 
variation in the amount of “potential” 
that did show up. The result has been 
to add to the swings in crude runs at 
refinery units and back to the wells. 

It is easy to calculate, by comparing 
results of what materialized versus 
what was forecast for “potential,” to 
find what should be covered by refin- 
ery runs. Here a probability approach 
could be taken. And, if you have a 
computer and some operations re- 
search people, they can find a method 
of calculating the tankage required 
to cover a given volume of business. 
This will show whether your tankage 
permits a certain amount of “poten- 
tial” business to be supplied from in- 
ventory. Anything that will help get 
more “work” out of working tankage 
means money saved. 


6. Don’t Be Time-Blocked—Use 
Moving-Average Month. If you check 
your own operations you will prob- 
ably find you are using the “time- 
block” technique of scheduling opera- 
tions by the calendar month. This 
means the crude run ” for a 
month is “sacred.” It must be met 
even if there is a large variation in 
market deliveries. At the end of the 
calendar month, there are often dras- 
tic swings in operations to meet the 
“target” crude run. 

In one example, it was found that 
in a particular month there was to be 
a high crude run for two weeks and 
a drop of 20 percent during the last 
two weeks. This was to meet some 
high deliveries expected in the first 
half. The reduction caused a wave of 
operational cutbacks going back to 
the wells where crude production was 
drastically reduced. Yet, on the first 
day of the next calendar month, 
crude production and refinery runs 
were raised again to meet new targets 
for the new calendar month. Result: 
stress in both months. 


“set 


The technique of “moving-average 
month” means that planning would 
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be for an average month of four 


weeks. But to maintain a “moving” 
or “smoothing” 


be a 


concept, there would 
the 
month target each week by dropping 
out the previous week and adding the 
fourth week ahead. In this way, target 


recalculation of average- 


averages would always be made up 
a month) but 
and 
for changes in market delivery de- 
mand. If desired, a six-week period 
could be But what 
that the principle of “moving” aver- 
age be applied. 


7. Get Rid of Perpetual Unsolved 


Problems. In every planning organiza- 


of a four-week period 


would be corrected smoothed 


used. counts 1s 


tion there are “recycle” problems that 
perpetually reappear. Sometimes they 
are interpreted one way—other times 
another. They seem to defy analysis. 
To resolve these problems, try a 
“task force” approach of using several 
expert technical people. Try new 
techniques like operations research 
mixed with some practical economics. 
Chances are you will be successful. 
Some examples of problems in this 
Which refinery of 
several should run which of several 
What 


composition of feedstock to a hydro- 


category are: a) 


crudes?, (b) should be the 
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former or a catcracker?, (c) What 
are the economic aspects of catcrack- 
ing severity ?, (d) Which refinery 
should cut or raise crude run first?, 
e) What should be the relative prior- 
ity of alkylation in the over-all co- 
ordination ?, etc. 

You must get definite solutions to 
these problems that could form the 
“cookbook” of answers 
covering various situations. From the 
mathematical viewpoint, we might 
find the operations insensitive to op- 


basis for a 


erational changes involving the above- 
mentioned problems. This would be a 
very important answer. It would indi- 
reduce the 


cate we might largely 


number of crises. 

8. Tie-In With Other Forecasts and 
Planning. A checkup of your OC 
might little 
other planning functions. Such a tie-in 
would insure that coordination is fol- 


reveal very tie-in with 


lowing the same guide lines laid down 
by management for the whole year in 
all company activities. The short-term 
operational plan should be guided by 
the scope of the long-range 
tional plan. It should also be guided 
by the financial 
counting people, and the over-all capi- 
tal budget plan. 

In addition, any advice accepted 


opera- 


forecast of the ac- 


from special technical committees 
should be 
point to an OC function that does not 
reflect top management policy. For 
example, if the financial plan is re- 
flecting inventory situations as being 


considered. There is no 


50 percent of working storage volume, 
OC should use normal targets. An- 
other example would be to use the 
same periods of shutting down refin- 
ery units for inspection. 

9. Conduct Post-mortems of Past 
Month’s Operations. Make a detailed 
“post-mortem” analysis of each past 
month. Then compare what was 
planned with results. This will tell 
you which operational changes made 
during the past month had a definite 
useful result—and which did not. Also 
of value is a detailed analysis of op- 
erating debits or credits incurred by 
operating above or below goals set at 
the beginning of the month. 

Since most large refining operations 
have mathematical and computing 
tools available, this should not be an 
ordinary analysis. It should use bal- 
anced refinery-running-plan calcula- 
tion procedures and optimum blend- 


ing methods for the various product 
groupings. With this you should get 
the complete economic picture and 
thus approach more optimum condi- 
tions of refinery profit. 

Try to perform a “critique” sim- 
ilar to what the coach does after a 
football game. He wants to find out 
the weak points so he can solve them 
and win the next game. In a relative 
sense this is management’s position. 

10. Set Up a Central Planning 
Group to Do the Work. Once you de- 
cide to use a detailed-analytical-calcu- 
lation approach to form the basis of 
OC, this work. In many 
situations a may al- 


centralize 


central group 


ready exist. If not, it will have to be 


set up. 

This group would make and keep 
up-to-date all control charts and his- 
torical data-graphs on all desired key 
variables from refineries and units be- 
ing coordinated. Thus, there would be 
a central place for all pertinent infor- 
mation. The group would also: 

® Make all detailed calculations for 
the review and reconciliation of the 
past month’s operations. 

@ Do calculations for scientific in- 
ventory control. 

® Coordinate special economic 
studies when needed. 

® Provide the information link 
with the guide lines used in other 
company planning activities. 

®@ Implement the technical sugges- 
tions made by other allied technical 
organizations. 

® Coordinate the establishment of 
standard calculation procedures. 

@ Initiate studies to resolve special 
unsolved planning problems. 

@ Provide periodic progress report 
to all concerned with operations co- 
ordination. 

With this work group as a central- 
ized base, and providing “continuity” 
of thinking, the committee or an op- 
erations coordinator or top manage- 
ment can use the results of all the 
detailed evaluations to arrive at deci- 
sions. This, tempered by top-policy 
considerations, can coordinate refin- 
eries or a complicated refinery. 
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FIGURE 1—Here, three basic attitudes are seen in the face (left to right); the “joiner,” the “face against,” 
and the face of the “escapist.” Pictured are Diamond Jim Brady; Thaddeus Stevens, who brought about im- 
peachment of Andrew Johnson; and Edgar Allen Poe. 


Judging People by Physique — Part 2 


A Human Face Can Tell You Plenty 


Interpretation of 
personality by physique 
does not require unusual 
talent. It is enough to 

have eyes to see, ears 

to hear, and common sense 
to understand what one 


sees and hears 


Emery Kelen 


Just what does the passing show of 
facial expression tell us as evaluaters 
and appraisers of our fellow man? 
This slippery terrain is usually 
shunned by psychologists with the 
measuring tape, since the expression 
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of the face is volatile and cannot be 
measured, only observed. I don’t 
know of any attempt to fit changing 
facial expressions into modern con- 
stitutional thinking. So, since observa- 
tion is my business, I have attempted 
it myself. 

Throughout 40 years, I have watched 
nearly all the famous and infamous 
statesmen and politicians of our time 
performing on the soapbox. What 
they said was often of less importance 
to me than how they looked as they 
said it. As the passing show of ex- 
pressions paraded across their faces, 
seconded or contradicted by gestures, 
postures, and tone of voice, the words 
attained new meaning, and perhaps 
not always that intended by the 
speaker. 

What I see in the face in motion is 
a sequence of expressions of “primi- 
tive emotions,” such as anger, fear, 
doubt, compassion, surprise, disdain, 
sadness, jollity, etc. The frequency 
with which any one or more of these 
emotions persistently reappear on the 


face, 
there, and whether or not they sup- 
port a person’s expressed opinions tell 
a lot about the individual’s deepest 
personality. 


and the length of time they stay 


Attitudes. Those emotions which 
show up most frequently and persist- 
ently eventually get nailed to the face. 
Corresponding movements get in- 
grained, speaking habits are stamped. 
All this reflects dramatically the 
attitude of a person to himself and 
the world around. 

Almost 
hunched 


remembers the 
the sidewards 
glance, the self-rubbing hands, and 
falsetto voice of Uriah Heep, the con- 
niving toady in David Copperfield. 
Most of us recall, still, the 
me” posture, the “leave it to me” jaw, 
the “always right” delivery of speech 
of Benito Mussolini, Il Duce. 


everyone 
postu re, 


“who but 


These are attitudes. The two I have 
mentioned, one in fiction, the other 
in fact, happen to be exaggerated ex- 
amples. But every single one of us ac- 
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FIGURE 2—Ulysses S. Grant was a 
victorious general who neglected his ex- 
terior. When he became President he 
neglected his office. This ‘‘escapist’’ 
tendency can be seen in the worried ex- 
pression of the eyes and sad droop of 
the mouth. 


quires in life an attitude, more or less 
emphatic, but always significant. 


Attitude in the Face. Basic attitudes 
in the face tend to fall in line with 
the three main 
face of 


have the 
the face 
face of the 


types: we 
the ‘‘joiner,’’ 
“against,” and the 
“escapist.” 

The “joiner” feels a loving attrac- 
ticn towards people and things. His 
face shines like new, his eyes are filled 
with tender compassion. The natural 
habitat of this expression is on the 
round face, and it goes with com- 
forting voice, friendly movement, a 
personality as inviting as a lukewarm 


bath on a hot summer day. 


The face “against” is the face hos- 
tile to something or other. It is hard 
and resolute, cold defiance darts out 
of the eyes. Aggression is written in 
the frowning brow, and in the 
clenched teeth. Such faces go with 
erect posture and martial gait. They 
speak with a do-or-die tone. The na- 
tural habitat of such an attitude is 
the musclar, or square face. 

The escapist has the face of a 
scared bird. This is the “I want to be 
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alone” face, with vulnerability nailed 
to it. It is the expression of the Thin 
Man, shunning the honkytonk of a 
competitive world, seeking refuge in 
soothing solitude. 

These expressions have their favor- 
ite nesting places in the region of the 
eyes and the region of the mouth. 

I am not the first one to have ob- 
served these three distinct expres- 
sions. Psychiatrists know that in case 
of mental mishap, the fleshy face of 
the “joiner” shows up frequently 
among manic depressive patients. The 
face “against” is the face of para- 
noia, that form of split personality 
(schizophrenia) the victim 
seems to fight against something. The 
face of the “escapist” is the face of 
hebephrenic, childish mind, when the 
patient clams up, throws off all in- 
terest in life, including his own. 


when 


I have spent much time visiting in- 
sane asylums and drawing portraits of 
the inmates. My observation is that 
no hard and fast line separates the 
normal from the abnormal face. All 
graduations exist. Moreover, in nor- 
mal and abnormal people, all of these 
expressions can appear in different 
segments of the face; and they may 
play hide and seek in the face, flaring 
up and disappearing just as quickly. 

Khrushchev, for example, has the 
round face and roly-poly gait of a 
“joiner.” But as soon as he opens his 
mouth, even to say amiable words, 
the paranoid expression of a crocodile 
appears. 

Abdel Nasser 
teeth, the 
jaw, Herculean laughter of the man 
“against.” But in conversation 


Gamel 
clenched 


has the 
sledgehammer 


in his 


FIGURE 3—Nikita Khrushchev’s eyes 
have the twinkle of a “joiner’—but the 
mouth belongs to a man “against.” 


FIGURE 4—Selwyn Lloyd, British 
statesman, no matter what post he holds, 
retains the cocky and challenging posi- 
tion of a barrister, and this correctly re- 
flects the kind of man he is. 


and 
mouth take on the imploring expres- 
sion of an “escapist,” and he makes 
apologetic gestures. 


high pitched voice) his eyes 


Such discreprancies in facial ex- 
pression ought to offer clear warning 
in politics, no less than in business. I 
have seen this proven so often, that 
it would take 100 skeptics 100 years 
to convince me of the contrary. 


The Would-Be Face. We have had 
a look at man’s inherited face, and 
his acquired one. He has still another 
the would-be face, the image of his 
ideal self, that is, the person he would 
like to be taken for, aspires to be- 
come, and in some degree is. It is the 
front most of us put up, not neces- 
sarily with intention to deceive, but 
because it is only human to want to 
put our “best face” before the world. 
A professor tries to look dignified 
a salesman to look open and sincere— 
a film star to look sultry 
look 


sions, often 


an execu- 
Such expres- 
rehearsed in front of a 
mirror, and maintained by will, form 
an overglaze upon other expressions 
of the face, while accompanying pos- 
ture and gestures become habitual. 


tive to efficient. 


Two very common would-be ex- 
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The natural characteristics of the face, combined with 
the haberdashery, grooming and demeanor people use to change 
it, provide a basis for personality evaluation---at first glance 


pressions stand out in the business 
world. One belongs to the sheep who 
pretends to be a wolf. The other to 
the wolf who masquerades in sheep’s 
clothing. In the first case, a man over- 
plays his assertiveness, and camou- 
flages his weaknesses, and in the sec- 
ond case the individual masks with 
sociability and amiability his basic de- 
sire to dominate. 

It is useful to diagnose the would- 
be face, because it expresses the in- 
dividual’s attitude to himself, and 
this strongly colors his attitude to 
others. Our only guide in evaluating 
it is to measure it against the tem- 
perament as it is expressed in phy- 
sique. 


HABERDASHERY, GROOMING, 
DEMEANOR 


Beards, moustaches, hats, or a 
woman’s makeup are no accident. 
They are rehearsed before the mirror. 
Advice is asked from friends, relations 
and barbers. And consent is given by 
the individual who would not run 
around long with an accessory he 
didn’t think “fitted” his personality. 

No organized science has shed light 
on how personality expresses itself in 
accessories, This is clearly the domain 
of the caricaturist and, of course, of 
my astute reader, who is used to 
noticing how his neighbor is groomed, 
and to drawing far-reaching conclu- 
sions from what he sees. He can do 
better if he has a proper standard by 
which to measure his observations. 

In grooming and haberdashery, the 
possibilities are as enormous as the 
number of neckties in a department 
store. Some point of view is needed, 
and I would say the three main atti- 
tudes are our best guide. 

The “joiner,” loving, and eager to 
be loved, does his best to look present- 
able. He dresses neatly, his hair is 
well-combed, his nails polished. He 
isn’t averse to outside help like a 
flower in the buttonhole, a flashy 
ring, cute cufflinks. He is an easy 
mark for all those scents advertised 
“for men.” 

On the higher level of good taste, 
a man like this is a dapper gentleman. 
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On the lower level he is a beaming 
chap in a jazzy shirt. Diamond Jim 
Brady is the epitome of the flashy 
“joiner.” 

The man “against” goes out of his 
way to look intimidating. In a primi- 
tive society he paints his body, pierces 
his nose, and attaches bones and tusks 
to it. He borrows the headgear of 
birds, or the whole head of a leopard, 
and wears it on his look 


Savage. 


own to 


In our civilized society, such a man 
has to be contented with walking a 
fierce-looking dog (named Rebel), or 
driving a speedboat (named Sea 
Lion). He dresses up as a hunter, 
fisherman, horseman, mountaineer 
carries a gun, a dagger, a whip, a 
rope. He prefers any vestment that 
makes him look manly, and in the 
number of telephones on his desk he 
sees a symbol of power. 

The “escapist,” whether he is Sid 
Caesar’s absent-minded professor, or 
a plain hobo, doesn’t give a hoot how 
he looks. The “hebephrenic” attitude 
is well-expressed in a neglected ex- 
terior. Being half-way out of this 
world, he is unaware of his dilapi- 
dated hat, and the fat spots on the 
lapel of his coat. Ulysses S. Grant 
who was a drunkard (a widespread 
form of escapism) was always dressed 
as a bum. It took a judge of men like 
Lincoln, against all advice, to keep 
him in a leading position. Grant’s in- 
different attitude showed up when he 
became President (a bad one). But 
as a general he had a keen and sensi- 
tive mind. 

We have all noticed the gradual 
development of neglected exterior in 
old people, whose natural tendency it 
is to shed life and dissociate them- 
selves from their environment. 

In general, pedantry, stylishness, 
arrogance, or neglect in grooming ex- 
tends a grip over the total personality. 


Camouflage. The goatee of the 
beatnik often covers a receding or a 
much too jutting jaw. Hitler’s little 
moustache was meant to enhance a 
short upper lip, sunken for lack of 
teeth. The famous side-whiskers of 


General Ambrose Burnside were 
meant to lend some masculinity to an 
otherwise puffy and soft moonface. 

It is natural to correct or camou- 
flage the injustices of nature, but the 
effort has its lessons for us: it can 
be an admission of vulnerability, per- 
haps even resentment because of a 
shortcoming. Such a state of mind 
might burrow deep, into the person- 
ality. 

I can assure the statesman 
who wears his baldness with manly 
courage is an altogether different 
kettle of fish from the one who lets 
his little bit of side hair grow long, 
and glues it carefully across his bald 
pate! 


you 


Attitudes express themselves in so 
many ways: in speech, habits, de- 
meanor, handshake, taste in sports, 
in cars, in spouse. All these items have 
their place in our study. 


THE SUMMING UP 
Some 2,000 years ago, Aristotle 
compiled a “complete” list from 
which physiognomic signs might be 


FIGURE 5—Hitler’s little moustache 
was meant to bring forwards a sunken 
upper lip that would have made him 
look far different. 
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FIGURE 6—The sideburns of General 
Burnside made his puffy face look more 
martial, a quality obviously important 
to a military man. 


and gestures of 


the body, complexion, characteristic 


drawn: movements 
facial expression, the growth of the 
hair, the smoothness of the skin, the 
voice, condition of the flesh, the parts 
of the body and the build of the body 
as a whole. 
wouldn’t consider this 
Yet, the Father of 
Science recognized that man has to be 
many different 
Each component of the body build 
static or dynamic—each pattern of 
behavior, grooming included, must be 


Today we 
list complete. 


examined on levels. 


considered on its own merits. Then, 
since they can’t be compared to one 
another, they have to be evaluated 
against an outside scale. 

The best I know is the three-type 
scale I have described. By this means, 
one establishes which group of per- 
sonality traits dominate over the 
others, and how the others weigh in 
the balance. 

Man’s personality must be ex- 
amined on all the levels I have de- 
scribed, and literally summed up. 

What is the practical use of my 
ideas in industry and business? In 
spite of having been accused by a dis- 
tinguished executive of revolutionary 
tendencies, I am not planning to 
overthrow present-day methods of 
personnel by means of 
intelligence and 
aptitude tests. On the contrary, I 
think that as much should be found 
ut about a man as possible. 


evaluating 
questionnaires, or 
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But I am absolutely convinced that 
such material is doubled in value 
when knows what lies in the 
deep levels of the individual person- 
ality. Business is people. Knowing 
people is good business. 


one 


How much time, money, and dis- 
appointment could be spared for 
everyone concerned, if a worker 
could be assigned to a job, not on the 
after a 
reasonable evaluation of his natural 
talent? In any industry, swift and 
immediate taken 
every day, which cannot possibly be 


basis of trial and error, but 


decisions must be 
tossed to the personnel director or the 
factory psychologist. The foreman, 
supervisor, sales manager, the boss 

each in his own area must know his 
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individuals, how to handle them, and 
what can be expected of them. 

Bad teaming is bad business. In- 
compatibility of temperament in 
teamwork causes dissension, loses time 


and quality, and creates the proper 


climate for gremlins. Certain types of 
individuals do better in teams, others 
do better alone. And you can tell 
them apart by looking at them. 


The salesman is in the front lines 
of those who must know how to sum 
up a man at a glance. The same sales 
technique can’t be used successfully 
on every type of customer. Hard sell 
works on one prospect, soft sell on 
another, while with some a joke and 
a good cigar clicks the business. 

That much misunderstood fellow, 
the “boss,” would get along with his 
people better if he had some idea 
what makes every one of them behave 
the way they do. A more favorable 
atmosphere, beneficial to all, is cre- 
ated if employes understand what 
makes the boss tick. 

And as for Mr. Everyman, he could 
look into the mirror and meet him- 
self—a thrilling experience! Dramatic 
changes for the better happen to a 
person when he becomes aware of his 
own inbuilt strength and weaknesses. 
Only by recognizing one’s talents can 
they be developed, and by diagnosing 
one’s shortcomings can they be cor- 
rected. This way, each man is better 
equipped to make for himself a better 
and happier life, and to be an asset 
to his organization. 

The techniques I have outlined in 
these two articles on interpretation of 
personality by physique do not re- 
quire unusual talent. It is enough to 
have eyes to see, ears to hear, and 
common sense to understand what 
one sees and hears. 

Once the seed of this knowledge is 
planted in a person’s mind, it will 
continue to grow by itself and bear 
fruit. The reason is that the nucleus 
of that knowledge is already there. 
Each man has been making observa- 
tions unconsciously all his life. We 
need only bring these latent observa- 
tions out into the open, put them in 
order, and give backbone to our in- 
tuitive opinions. 
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How to Fight Aluminum Alkyl Fires 


Sure trialkylaluminum fires 
are tough! But extinguish- 
ing agents discussed in 

this article can help you 
put them out fast, and with 


no danger of reignition 


Edmund D. Zeratsky 


Ansul Chemical Company 
Marinette, Wis. 


Fire protection for trialkylalumi- 
nums has proved a thorny but ever- 
more common problem because of 
their increasing use by industry. Most 
of these metal-organic compounds are 
pyrophoric liquids which ignite on 
contact with air. 

Many aluminum alkyls are finding 
use as polymerization catalysts, re- 
ducing agents and chemical interme- 
diates. They have used in 
low-pressure poiyethylene synthesis, 
tetraethyl lead production, alcohols 
synthesis and aluminum gas plating. 

The handling and storage of these 
materials must be conducted under 
an inert atmosphere. Any leak or 
spill during manufacturing process is 
followed immediately by a fire. 


been 


New Extinguishing Agent. Several 
companies having fire protection 
problems with trialkylaluminums 
have conducted a series of experimen- 
tal fires using three different alumi- 
num alkyl compounds as fuel. These 
were triethylaluminum, triisobutyl- 
aluminum and tri-n-propyl-alumi- 
num. This resulted in development 
of one singularly effective extinguish- 
ing agent. Two others were found 
effective in combination. 


August 1961, Vol. 40, No. 8 


The single agent is a dry chemical 
with a bicarbonate base and acti- 
vated adsorbent. Its flow characteris- 
tics are such that it can be discharged 
effectively from dry chemical extin- 
guishers. The application method is 
similar to that used in extinguish- 
ing a flammable liquid fire with ordi- 
nary dry chemical. 

Initial application of the agent ex- 
tinguishes the flame, and continued 
application adsorbs the remaining 
fuel and prevents reignition. With 
this method, ten pounds of triisobutyl- 
aluminum and ten pounds of tri-n- 
propyl-aluminum, both in depth, were 
extinguished. Ten pounds of triethy!- 
aluminum in a spill and in depth 
were extinguished the same way. The 
agent caused a slight decomposition 
of the triethylaluminum during appli- 
cation, but this did not hinder extin- 
guishment. 

The ratio of pounds of extinguish- 
ing agent to pounds of any one of 
the three trialkylaluminums used 
ranged from 8:1 on fires in depth to 
10:1 on spill fires. Quite a bit of the 
agent was carried away by the fire’s 
updraft during the initial flame ex- 
tinguishing phase. This accounts for 
the large amount needed for complete 
extinguishment. 


The ‘Combination’ Method. The 
combination of extinguishing agents 
used to control and extinguish trial- 
kylaluminum fires consisted of ordi- 
nary dry chemical and a dry powder 
composed of a free-flowing graphitic 
adsorbent material. The dry chemi- 
cal extinguished the flame and the 
graphitic dry powder adsorbed ll 
remaining trialkylaluminum. The dry 
chemical was discharged from a dry 
chemical extinguisher, while the dry 
powder was applied from an extin- 
guisher which delivered a lower ve- 
locity, soft stream. This prevents 
splashing of the trialkylaluminum. 
This combined-agent method was 


used to control and extinguish ten 
pounds of triethylaluminum in depth 
and ten pounds of triisobutylalumi- 
num in a spill. It was used after 
preliminary tests proved that regular 
dry chemical would extinguish the 
flame, but could not prevent reigni- 
tion. On the other hand, initial ap- 
plication of the graphitic dry powder 
had little effect on extinguishing the 
flames. But continued application ad- 
the fuel, which 
complete extinguishment. 

Procedure the same in fire 
tests with all three trialkylaluminums 
and the various extinguishing agents. 
Fires in depth were run in 244 -square- 
foot steel pans 18 inches square and 
8 inches deep. A l-inch depth (10 
pounds) of fuel was used. Spill fires 
were run in the bottoms of dry 45- 
square-foot test pans. 
pounds of trialkylaluminum were 
spilled from a six gallon pail. The 
spill spread out over an area 30 to 
40 square feet with depth varying 
from 1/16 to 1/4 inch. The extin- 
guishing agents were applied as soon 


sorbed resulted in 


was 


steel Ten 


as possible after ignition. 

To prevent spontaneous ignition 
during the transfer of trialkylalumi- 
nums from the shipping containers, 
each pan or pail had a polyethylene 
cover. The pail was purged with 
dry nitrogen before and during the 
transfer and the trialkylaluminum 
introduced under the cover and into 
the nitrogen atmosphere. 


Previous Methods. During the pre- 
liminary study of trialkylaluminum 
fires, various commercially available 
extinguishing agents were found un- 
satisfactory for control and complete 
extinguishment. 

Water, whether straight stream or 
spray, and water-based extinguishing 
agents reacted readily and sometimes 
violently, with burning trialkylalumi- 
nums. Although it was anticipated 
that water spray would react with 
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(as your needs change, simply modify it!) 


You buy more chromatograph... you pay for no confusion with CEC’s 
26-212, the chromatograph that’s engineered to be modified. There’s 
plenty of room inside the control unit to install off-the-shelf modifi- 
cation components that will adapt it for monitoring up to eight sepa- 
_ rate streams. And the analyzer is just as flexible. Fixed or continuous 
-yariable attenuation is available for one to nine components or com- 
_ ponent groups. In closed-loop applications, this permits controlling 
f one stream and monitoring up to seven others. 
The 26-212 is the one fine instrument of its kind that’s tailored to 
your needs with standard parts designed for the application. It’s the 
famed high-speed instrument that can be readily and rapidly changed 
ir. the field to do new jobs in your plant as efficiently as the specific 
job you bought it to do. 
This is an instrument to brag about. One-look at its record of per- 

formance will tell you why. 

. For complete informetion, call your nearest CEC sales and service 
office or write for Bulletin CEC 26212-X3. 
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the burning trialkylaluminum, it was 
thought the reaction might not be 
severe. But even water spray reacted 
violently with burning trialkylalumi- 
num when in depth in the test pans. 


Carbon tetrachloride had little o1 
no effect toward either control or ex- 
tinguishment. Carbon dioxide extin- 
guished the flame on pan fires, but 
was ineffective on spill fires. Ordi- 
nary dry chemical and chlorobromo- 
methane extinguished the flames on 
both types of fires, but like carbon 
dioxide, did not adsorb remaining 
fuel and prevent reignition. New dry 
chemicals, suitable for use on Class 
A, B and C fires, extinguished the 
flame, but they could not adsorb re- 
maining fuel and prevent reignition. 


Reignition Is Key Problem. Re- 
ignition is the big problem in all 
aluminum alky] fires. Successful meth- 
| ods of extinguishment lies in the abil- 
ity of agents not only to extinguish 
flame but to adsorb remaining fuel. 
The best method of disposal is to 
transfer the mixture to a dry metal 
container, applying additional agent 
| if reignition occurs during transfer. 
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With the acquisition of the Thomas Flexible Disc 
Coupling line, Koppers now provides engineering 
solutions to a wide range of industrial coupling 
problems. Need a lubricated gear-type coupling for 
transmitting high loads? Koppers world-famous Fast’s 
coupling line does the job on shafts up to 32 inches. 
Need a maintenance-free flexible-disc coupling with no 
backlash? The highly engineered Thomas line holds 
the answer—with miniature couplings as small as 
1/12th of an ounce. Need a coupling to absorb impact 
or vibration? The Holset line of resilient, non- 
lubricated couplings protects equipment in most 
diesel, compressor and shock load applications. 


Because each of these coupling lines has its 
particular application in industry . . . and because 
each is a recognized name in the power transmission 
field . . . you can continue to buy them by brand— 
just as you have in the past. Of considerable 
importance are the experienced, extensive engineering 
and manufacturing services of the entire Koppers 
organization that are available to help you with 

your power transmission problems... in 

any size, in any quantity, for any use. 


KOPPERS COMPANY, INC. 
COUPLING DEPARTMENT 
Baltimore, Md. * Warren, Pa. 
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Nomograph Finds . . . 


When to Stress Relieve Pressure Vessel 


The nomogram may be used to sali _ rs 
quickly and easily determine whether _—— oe 
a pressure vessel must be stress re- py a ae ee 
ASME, Code for Unfired lieved to meet the requirements of 2 <p >. ie 
Paragraph UCS 56 Section VIII of — D,+50 
Pressure Vessels, Para- the ASME Code for Unfired Pressure . 120 
- Vessels. 
graph UCS 56 sets standard Note that the requirements for then 


and D, D, 


pressure vessels dimensioned by the 
outside diameter may be determined 
directly from this chart. The formula 
given by the code is based on the 


for stress relieving 


A. Smolen, inside diameter of the vessel. 


t = maximum thickness _permit- 122 


Lacy Manufacturing Co.., > eg 
y F 9 ted without stress relief. 


| The rules for use of this nomogram 
Los Angeles D; = Inside diameter. are as follows: 


D, = Outside diameter. 1. The solid and the broken diago- 
ie D, + 50 nal reference lines are to be used 

Para. UCS 56 gives, t= —— 
120 separately depending whether the 


Inside Diameter — D, 


20 24 30 36 42 48 54 60 66 772 78 84 90 96 100 
| =." . 2°. <a.) a | 
eee Sc ee eeeee es tks: wees. 
ye -L- -I- 4— 4 — +--+ 4 —$¢ FEN 2 
 cnaabaa deel =tap iiss some nates ein Set ok aces teal 
rosette — +E HF — EH YH 
SS sc.ad socleestbane feed ker Sewet sete mloes Ser ede PAE. ge 
ee cane, ON aE ae ee ae pe pe ae Be 122 
+ gsr OL [+--+ +} -}| 4-5 | 
pee "| Ge ay pe Oe es ee 
| 






































ee eg ae Se wie 


03 et + —|— | + 
ore...) .._.1.... .. _ og anes And 
we | lameter Lines Intersect 

‘an — Above The Curves, Stress 
+ 655,056 | he Relief Is Required. 


6I 
- 606° et 




















Plate Thickness At Weld - T ( Max.) 



























































2l16 24 30 36 42 48 54 60 66 72 78 84 90 96 1021/2 


Outside Diameter - D, 


HypROCARBON PROCESSING & PETROLEUM REFINER 





Fluid coker at Delaware Refinery... 


Where Tidewater uses high nickel 
alloys to guard against corrosion 


Here’s the fluid coker at the Tide- 
water Oil Company’s huge Dela- 
ware Refinery, which was spe- 
cifically designed to operate on 
sulphur-bearing crudes or those 
containing considerable naph- 
thenic acid. 

Like other units in this refin- 
ery, the fluid coker reflects mod- 
ern practice in economical cor- 
rosion protection. To provide 
this protection, Tidewater engi- 
neers took full advantage of the 
properties of high nickel alloys. 
You'll find the details in the table 

mL below. 
ET i UTE | i; i Throughout the refinery, high 
“ug TN ~~ >) ee ae B nickel alloys such as Monel* nick- 
a “" el-copper alloy and Inconel* nick- 
- el-chromium alloy combat corro- 
sion by mineral acids and other 
troublesome corrosives. 

For more information, or for 
help with a corrosion engineer- 
ing problem that’s giving you 
trouble, write us. *Inco trademark 


HUNTINGTON ALLOY PRODUCTS DIVISION 


The International Nickel Company, Inc. 
Huntington 17, West Virginia 








Schedule of Use of Monel nickel-copper alloy to combat corrosion by 
aqueous HeS and HCl in fluid coker at the new Tidewater Refinery** 





EQUIPMENT LOCATION MATERIAL 





Columns: _ Fractionator Top head Monel-clad steel 
Shell, tray #17 to top Monel-clad steel 
Trays #17, 18, 19 Monel alloy 





Fractionator-accumulator Nozzles Mone! alloy 
First commingler drum sie sg 
Second commingler drum 
Stabilizer accumulator 
Blowdown quench drum Monel alloy 
Main water seal vessel ad ed 
Bypass water seal vessel 











Pumps: Foul water pump | Casing, Impeller Mone! alloy 





Piping: Foul water line, ‘ Monel _—— 
accumulator to stripper | 





*inco trademark **where temperatures go above 500°-550°F, nickel-containing type 316 stainless and stainiess-clad stee! are also extensively used in this unit 


NMONEL. 
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lf you want 
an ejector 
in a hurry... 


ELLIOTT 


can help you: 


STANDARD Elliott ejectors in sizes up to 
3-in. maximum suction are available for fast | 


delivery. This simple, dependable, low cost, 
vacuum-producing device is well- -designed 
and precision-made. Write for prices, giving 
application, pressures, temperatures, capac- 
ity required. Gi-2 


Fc ELLIOTT COMPANY 


GENERAL OFFICES: JEANNETTE, PA. 
PLANTS: Jeannette and Ridgway, Pa.; 
Springfield, Ohio 


TURBINES « GENERATORS © MOTORS + COMPRESSORS « 


TURBOCHARGERS  EJECTORS « STRAINERS » TUBE CLEANERS | 
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How to Do lt... 





vessel is dimensioned by the outside 
or by the inside diameter. 

2. The diagonal broken 

_ D,+50 

eylee =p 
vessel is dimensioned by 
diameter. 

Follow the vertical line downward 
from the inside diameter on the top 
scale until it intersects with the hori- 
zontal line from the given thickness. 
If the intersection lies on or below 
the broken line, stress relief is not 
required. 


line 
is to be used when the 


the inside 


Example. For a vessel 70 inches ID 
and 1.00 inch thick, the intersection 
the broken line. Therefore, 
stress relief is not required, but for a 
vessel 60 inches ID x 1.00 inch, the 
intersection lies above the broken line. 
Therefore, stress relief is required. 
3. The diagonal solid line t 

D. -+ 50 
- - represents 


lies on 


the maximum 


122 
thickness of a vessel shell not requir- 
ing relief when the 


stress vessel is 


dimensioned by the outside diameter. 

If the intersection of the vertical 
line upward from the given outside 
diameter with the horizontal line 
from the shell thickness, is below, or 
on the solid line, stress relief is not 
required. 


Example. For a vessel 72 inches 
OD x 1.00 inch thick, the intersec- 
tion point is on the solid line. There- 
fore, stress relief is not required. But 
the intersection point for 72 inches 
OD x 1% inches lies above the line. 
Therefore, stress relief is required. 

4. Note also the horizontal lines in 
the upper right of the nomogram 
labeled ““A-285” and “A-212.” These 
are extensions of the diagonal lines 
which represent the maximum thick- 
nesses for A-212 and A-285 steel that 
may be used without stress relief re- 
gardless of diameter. 


Example. A vessel 96 inches OD (o 
ID) and 1% inches thick 
stress relief for A-212 steel, 
for A-285 steel. 


requires 
but not 


Meter Stand Speeds Shop Repair of Instruments 


When meters and controls are 
brought into the shop, they are placed 
on this stand which is shown in front 


of the meter repairman. When the 
stand is brought in with the meter (as 
shown in the photo), it is set into the 
clamp on the “meter run.” If the 
meter is bare, the stand shown on the 
floor is used. Another well for attach- 
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ing controllers or recorders is mounted 
on the leg of the stand so that two 
instruments may be checked at the 
same time. 


Cut A Crooked Thread 
To Cure A Crooked Nipple 


Sometimes, when running pipe out 
of headers and manifolds, the receiv- 
ing sockets welded to receive the pipe 
are a bit “off true.” This means that 
if a nipple is to go in, the taller the 
nipple, the more crooked it will be. 
A successful cure is to cut a crooked 
thread on the nipple. By setting the 
dies over in the stock a bit, 


get 


you can 
a thread which will compensate 
for the misalignment on the header 
or manifold. 


Idea submitted by H. Muller, 
boro, Pa. 


Dan- 


Drum Lifting Handle Makes 
Upending Easy Work 


It’s a whole lot easier to handle 55- 
gallon drums around the plant with 
this simple lever for upending them. 
The welded hook is spaced so that the 
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HONEYWELL 


RECORD 2 TO 24 POINTS with ten-in-one ‘‘quick-change” instrument 


With the new Universal Multipoint ElectroniK 15 
Recorder on the job, you'll be able to change the 
number of recording points from 2 to 3, 4, 6, 8, 
10, 12, 16, 20, or 24 in a matter of seconds. With 
this ‘‘quick-change”’ feature built into it, the new 
Universal can do the job of 10 recorders! 


Conversion is as easy as this—remove thumb nut 
and slip off old print wheel and indicator dial, 
slip on new wheel and dial, replace nut, plug in 
number of points desired and you're ready to go! 


If the monitoring jobs in your laboratory, indus- 
trial shop, or industrial process require frequent 
changes in the number of records required, you'll 
want to get the complete story on the new Univer- 
sal Multipoint ElectroniK 15 Recorder. 


Contact your nearby Honeywell field engineer for 
full details. Minneapolis-Honeywell, Wayne and 
Windrim Aves., Phila. 44, Pa. In Canada, Honey- 
well Controls, Ltd., Toronto 17, Ontario. 


Honeywell 


HONEYWELL INTERNATIONAL Sales and Service offices in principal cities of the world. Manufacturing in United States, United Kingdom, Canada, Netherlands, Germany, France, Japan. 
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OUR DEGREE OF SUCCESS UP HERE... 


DEPENDS LARGELY ON OUR SUCCESS 
WITH DEGREES 
DOWN 
HERE 


In the processing of fuels used in our country’s 

space program, temperature control is a vital 

factor. In addition to our part in this effort, Happy 

also helps solve the increasing problems of industrial 

heat dissipation. Let us furnish you a fast and accurate 
quotation to your specifications. 


THE HAPPY COMPANY @ Drawer 770 @ Tulsa 1, Oklahoma 


How to Do It... 


I" Pipe 


bent yoke will strike the drum just 
below the first rib, keeping the tool 
from slipping while you lift. 

Idea by Stan Clark, East Braden- 
ton, Fla. 


Slide Rule Converts API 
Degrees to Lbs. Per Barrel 


To find the approximate pound per 
barrel equivalent of API degrees 
using a slide rule, complete the fol- 
lowing steps: 

Step 1. Set 1.00 on “B” scale op- 
posite 1.01 on “A” scale. 

Step 2. Set API value on cube scale, 
e.g. 40. 

Step 3. Read figure corresponding 
on reciprocal scale, e.g. 2.93. 

Step 4. Multiply figure on cube scale 
by 100. 

This method gives fair agreement 
with actual figures for all API values 
except those of 30 or below. 

API I|b/bbl actual Ib/bb! calc. 
10 349.9 467 
20 326.8 371 
30 306.6 323 


+0 293 
50 2. 73 
60 26.. 


70 «Re 13 Useful 
80 ie 33 Range 


90 3 3 
100 3 


Idea submitted by: K. J. Johnson, 
Coronulla, N. S. W., Australia. 


YOUR IDEAS ARE VALUABLE! 
At least $10 will be paid for each 


idea accepted for “How to Do It.” 
Just send a brief note with a photo 
or sketch to the Editor, Hydrocar- 
bon Processing & Petroleum Re- 
finer, P. O. Box 2608, Houston. 
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GLYCOL ABSORPTION DEHYDRATION 


haw initial capital expenditure, simplicity 
and low cost of operation have established the 
glycol dehydration process as the most practical 
for the natural gas industry. 

Triethylene glycol is the most commonly 
used glycol for dehydration by absorption. HI- 
DRY®, Jefferson’s tetraethylene glycol desiccant, 
is used in absorption units where additional dew 
point depression is required. Diethylene glycol 
is preferred in vacuum regeneration type absorp- 
tion units and in the mixed glycol-amine process 
which dehydrates and sweetens simultaneously. 


RECONCENTRATION 

The amount of dehydration obtained by the 
glycol absorption process is limited by the amount 
of water left in the lean glycol after reconcentra- 
tion. A lower water content may be obtained in 
the lean glycol solution by the use of vacuum 
reconcentration or stripping gas without exceed- 
ing the maximum recommended temperatures of 
reconcentration shown below. 





Initial Recommended 
Decomposition Reconcentration 
Temperature, °F./Temperature, °F. max. 


Glycol 








Diethylene 328 340* 
Triethylene 404 375 
HI-DRY® 460 430 


*When oxygen or hydrogen sulfide are present, lower 
temperatures in the range of 310° to 320° F. are 
recommended. 


GLYCOL LOSSES 

Control of glycol losses is one of the most 
important operating problems in absorption type 
dehydration plants. Normal glycol consumption 
will usually run less than 0.5 lb./MMSCF in the 
larger plants which have close supervision of 
operation. A glycol consumption of 1.0 Ib./ 
MMSCF for field units is generally acceptable. 
Average cost for glycol make-up requirements 
will account for about 30 to 40% of the total 
operating costs. 

Major glycol losses result from (1) flooding 
of the contactor by surges of gathering line liquids 
and (2) entrainment of glycol in the contactor 
overhead. Mechanical leakage can also be signifi- 
cant. At normal contact temperatures, equilibrium 
glycol vaporization losses are relatively minor in 
comparison with the total glycol loss. When high 














HOUSTON * NEW YORK « CHICAGO « CLEVELAND 


contact temperatures are involved, glycol vapori- 
zation losses become more important in the over- 
all cost of operation. Figure below can be used to 
estimate equilibrium glycol vaporization losses. 


CALCULATED EQUILIBRIUM VAPORIZATION LOSSES 
AT 1000 P.S.I.G. VERSUS TEMPERATURE 


GLYCOL LOSS, Ibs. /MASCF 


60 70 wo 90 100 110 120 130 140 150 
TEMPERATURE, *F 


This figure shows that the higher glycols, such as triethyl- 
ene glycol and HI-DRY® desiccant, have the advantage 
of low vaporization loss at the higher contact temperatures, 


DESIGN CONSIDERATIONS 

In recent years there has been a tightening 
of water specifications on gas sold to transconti- 
nental pipelines. As limitations are reached in 
reconcentration of the glycols, the amount of con- 
tact and glycol circulation rates become increas- 
ingly important. Glycol circulation rates of three 
gallons per pound of water absorbed and four tray 
contactors meet normal dehydration requirements. 
Locations needing maximum dew point depression 
may use circulation rate of 10 to,15 gallons per 
pound and contactors with six to eight trays. 

Installation of an inlet gas scrubber to pre- 
vent contactor flooding and a contactor overhead 
mist eliminator for prevention of entrainment are 
recommended design features. 


For complete information on Jefferson glycols, 
ethanolamines, and helpful technical services .. . 
contact Jefferson Chemical Company, Inc., 1121 
Walker Avenue, P. O. Box 303, Houston 1, Texas. 


JEFFERSON 
CHEMICALS 


CHARLOTTE * LOS ANGELES « SAN FRANCISCO 
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_ acting 


VER 


with 
INTERCHANGEABLE 
For ALL Body styles 


\ Just Off the Press! 


Bods A 64-page bulletin on Fisher Control valves 

se \"2- Aer: | is now available. Completely illustrated with 
diagrams, tables, performance charts, and other 
information of value to the instrument engineer. 
Write for your free copy of Bulletin E-600 today. 


FISHER GOVERNOR COMPANY 


MARSHALLTOWN, IOWA 
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ACTUATORS 
ALL Pressure, ALL Fluids 


If it flows through pipe anywhere in the world 
... chances are it’s controlled by 


SINCE 1880 
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Who's Building in HP 1... 





h ° | DX Sunray Oil Co. has placed a 
Tenneco Enters Petroc emica S hydrodealkylation unit on stream at 
its Tulsa, Okla., refinery. The unit 

With Two Plants in Louisiana has a designed capacity of 1,000 bpd 
and is producing 800 bpd of benzene. 

Charge stock is toluene from the firm’s 

Tenneco Oil Co., the producing, i adjacent Udex unit. The Hydeal fa- 
refining and marketing arm of Ten- ~~ ©. cility is the second petrochemical 
nessee Gas Transmission Co., Houston, a - | plant to be built at the Tulsa refinery. 
has entered the petrochemical field The Udex unit was built in 1960. 
with the completion of two new plants 
at the Chalmette, La., refinery. The 
plants, both handled by Badger Man- 
ufacturing Co., include a 2,200-bpd 


The Standard Oil Co. (Ohio) is 
building a continuous automatic gaso- 
line blending system at its No. 1 
Cleveland refinery. To cost $750,000, 
the facility is scheduled for comple- 
tion by the end of 1961. The elec- 
tronic “memory” in the control sys- 
tem will regulate the flow of each 
stream of some twelve components so 
that the percentage of each compo- 
nent in the total quantity of the gaso- 
line delivered direct to tank farm can 
be held to an accuracy better than 
one-half of 1 percent. 


Udex aromatics extraction unit and 
BTX separation facilities and a 20- 
million-pound-per-year ethylbenzene 
plant. 

The ethylbenzene plant employs 
part of the “styrene from gasoline” 
process which was developed jointly 
by Cosden Petroleum Corp., and Bad- 
ger Manufacturing. The Cosden-li- 
censed process uses a feed of mixed 
xylenes supplied by the Udex unit 
and, in a single process step, recovers From these towers comes polystyrene- 
polystyrene-grade ethylbenzene. grade ethylbenzene. 


APCO Oil Corp. plans to install a 
UOP Lomax unit at its Arkansas City, 
Kan., refinery. The 2,950-bpd_ unit 
will convert middle distillate oil into 
high octane gasoline. Procon, Inc., has 
been awarded the contract for me- 
chanical engineering, procurement 
and construction of the unit. Included 
in the project is a steam-reforming 
hydrogen plant to produce about half 
of the 8 MMcfd of hydrogen required 


by the process. 


The Pure Oil Co. will build a 1,425- 

bpd hydrofluoric acid alkylation unit 

at its Heath refinery near Newark, 

Ohio. Kaighin-Hughes-Litwin, Inc., 

“ Toledo, is the contractor. Construc- 

Lc: NR woo S85 . tion will be started soon, with comple- 
’ ee, BREEN S tion scheduled for early 1962. 


Ancon Chemical Corp., a_ jointly 

owned subsidiary of Ansul Chemical 

Co. and Continental Oil Co., will 

Methanol Synthesis Plant build a plant at Lake Charles, La., to 

; produce methyl chloride. Construc- 

The Borden Co. has awarded Vulcan-Cincinnati, Inc., a contract to de- tion of the plant, which will have an 

sign, procure and construct this methanol synthesis plant, part of the $50- annual capacity of 60 million pounds, 

million chemical complex being built at Geismar, La., by Borden and U.S. _ is expected to start immediately with 

Rubber Co. The facility, to produce 75,000 gallons of methanol daily, will be completion set for early 1962. To be 

constructed by United Engineers and Constructors, Inc., Philadelphia. Ex- built by Blaw-Knox Co., the facility 
pected completion date is in the first half of 1962. will cost over $1 million. 
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A MOTOR 
IS A 


BRACKET-TO-FRAME 
RABBET 





STATOR FRAME 1.D 


STATOR CORE DIA. 





AIR GAP 

















ROTOR DIA. 


BEARING 0.D. 


JOURNAL DIA, 


all must be accurate and concentric 


In manufacturing Elliott Crocker-Wheeler motors, a dozen critical “circles” are formed accurately and con- 
centrically through unique and extraordinarily precise production methods. The result is exact alignment of 
all parts, true and uniform air gap, free-spinning rotor, quiet, cool, dependable operation. 

@ Elliott Crocker-Wheeler integral-hp a-c and d-c motors—from smallest to largest—are offered in all conventional 
enclosures and modifications; with insulation to suit the application, including epoxy insulation for use 
where conditions are most severe. wi-s 


ELLIOTT COMP GENERAL OFFICES: JEANNETTE, PENNSYLVANIA 
Fi ANY PLANTS AT: Jeannette and Ridgway, Pa.; Springfield, Ohio 
TURBINES - GENERATORS - MOTORS - COMPRESSORS - TURBOCHARGERS - EJECTORS - STRAINERS - TUBE CLEANERS 
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Final Construction at Gas Plant 


The North Rincon gasoline plant of Shell Oil Co. and Cities Service Oil Co. 
is in its final stages of construction with the raising of this 97-foot absorption 
oil still column. In Starr County, Texas, the plant will serve the North Rincon 
and La Copita fields. Initial throughput will be 35 MMcfd of gas. 


Cary Chemicals, Inc., will spend the 
next five years and $14 million ex- 
panding its polyvinyl chloride facili- 
ties. Projected increase: to 200 mil- 
lion pounds from 50 million pounds 
per year. The company is considering 
the Midwest for a $4- 
million plant, which will be built in 
1963 or 1964. 


Houston or 


Texas Gas Corp. is producing 5U0 
bpd of benzene concentrate at its Win- 
nie, Texas, plant. Several process units 
were revamped and modernized to 
make the concentrate product. 


Phillips Petroleum Co. will con- 
struct an alkylation unit at its Woods 
Cross, Utah, refinery. Construction on 
the new unit will start late this year. 
Completion is expected in mid-1962. 
The facility will use a Phillips-devel- 
oped alkylation process. 

Suburban Propane Gas Corp., who 
recently bought the capital stock of 


Frio-Tex Oil and Gas Co., Corpus 


158 


Christi, Texas, plans to build a plant 
to produce propane, butane and nat- 
ural gasoline. Initial throughput of 
the facility, which will be completed 
before the end of 1961, is estimated 
at 20 MMcfd of natural gas. 


Kerr-McGee Oil Industries, Inc., 
has awarded a contract for the con- 
struction of its helium extraction plant 
in the Pinta Dome field at Navajo, 
Ariz., to Engineering Co., 
Oklahoma City. Construction will be- 
gin immediately. The plant will be in 
production by November 1, 1961. It 
will be the only privately owned he- 
lium plant in the United States and 
will produce 200,000 standard cubic 


Service 


feet of helium per day. 


Mississippi Chemical Co.’s Coastal 
Chemical subsidiary will double the 
nitrogen fertilizer capacity at its Pas- 
cagoula, Miss., plant. Cost of the ex- 
pansion is $4.5 million. Present capac- 
ity is 200 tons per day. 
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Heyden Newport Chemical Corp. 
has placed a fumaric acid plant on 
stream at Garfield, N. J., to produce 
8 million pounds per year. Fumaric 
acid is a chemical “building block” 
in the manufacture of synthetic resins, 
paints and varnishes. 


E. I. du Pont de Nemours & Co., 
Inc., will double its polyethylene ca- 
pacity at Richmond, Va. Construc- 
tion has begun to raise the plant’s out- 
put to 60 million pounds annually. 


Standard Oil Co. of Texas expects 
to complete a $450,000 heptane plant 
this month at its El Paso, Texas, re- 
finery. Initial capacity will be about 
2 million gallons per year. 


Food Machinery & Chemical Corp. 
has acquired the Naval Ordnance 
Depot at South Charleston, W. Va., 
where it will make hydrogen peroxide. 
The firm will construct a plant using a 
new organic process which outmodes 
the conventional anthraquinone proc- 
ess. The company’s chlor-alkali plant, 
South Charleston, will supply the hy- 
drogen raw material. 


United Carbon Co. will have a re- 
search center at Houston for work on 
carbon black, polymers, synthetic rub- 
ber and petrochemicals. The $2-mil- 
lion construction contract has been 
awarded W. R. Grimshaw Construc- 
tion Co. 


Huge Processing Vessels 
Fabricated at Job Site 


Two of the four pressure vessels 


t 
a 
o 

e 


designed for a crude oil distillation 
unit of Sinclair Refining Co., Hous- 
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ENGINEERS AND CONSTRUCTORS FOR 


INDUSTRY 


Central America’s First Oil Refinery 
Is Largest Prefab Oil Refinery 
Ever Built 











The largest skid mounted oil refinery ever constructed has just 
been installed near Puerto Matias de Galvez, Guatemala, for the 
Breaux Bridge Oil Refining Company, Inc. 

This 4,000 barrel-per-day refinery was designed by the Hous- 
ton office of The Lummus Company to meet an unusual set of 
conditions in the rain forests of Central America. 

Because of a shortage of labor in the area, Lummus found it 
impossible to follow its usual practice of employing local crafts- 
men. In addition, an average of 190 inches of rainfall per year 
pointed to excessive difficulties in on-site construction. These 
conditions, coupled with the relatively small size of the process 
units, suggested the use of prefabricated refinery units that 
could be built in the United States and shipped to Guatemala. 

The refinery consists of atmospheric distillation, naphtha de- 
sulphurizing, and catalytic reforming processing units, together 
with the necessary supporting offsite facilities. 

Lummus evolved the plan of mounting pumps, compressors, 
exchangers, accumulators, etc., for the various process units on 
steel skids. Large vertical process towers, due to shipping limita- 
tions, could not be skid-mounted. 

The plant was carefully designed so that when assembled and 
completed it could be easily operated and maintained. The de- 
sign resulted in the use of seven process equipment skids—four 
are pictured above—plus two compressor skids. 

Prefabricating and prepackaging techniques were also used 
in the design and transporting of heaters, boilers, electric genera- 
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tion equipment, water system pumps, and even refinery per- 
sonnel housing. 

Lummus felt that this design concept had many advantages. 
Design, procurement, and construction schedules could be over- 
lapped to a much greater extent than usual, resulting in a shorter 
completion schedule and many economies. Also, better quality 
control could be maintained. Construction was completed in 10 
months after clearing of the dense jungle jobsite. It is estimated 
that the same refinery, constructed by conventional means, would 
have taken about 15% longer, and because of the necessity of 
importing craftsmen for the distant jobsite, it would have cost 
about 10% more. 

The portable plant technique is one that Lummus knows well. 
Ten years ago, the company built a similar, but smaller, skid- 
mounted portable refinery for the U. S. Navy. Lummus has also 
designed and constructed transportable pilot plants for the Wulff 
acetylene process, a refinery pilot plant, an atomic reactor test 
loop, and a nitrous oxide unit among others. 

If you have a construction problem which might be solved 
through this technique, Lummus would be pleased to discuss it 
with you. 


THE LUMMUS COMPANY, 385 Madison Avenue, 
New York 17, New York, Houston, Washington, D. C., 
Montreal, London, Paris, The Hague, Madrid; Engineering 
Development Center: Newark, N. J. 
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ton, were so large that they had to be 
field-erected into complete vessels at 


the job site. The vessels are the major 


components in a unit which will have 
daily throughput of 60,000 barrels. 
The larger of these vessels, a vac- 
uum distillation column, left, in photo 
has maximum diameter of 34 feet, too 
large for either rail or highway ship- 
ping. The parts for this vessel called 
for shaping and forming steel into 
specified components. On the job 
these were converted into a vessel 126 
feet high with the diameter varying 
from 12 feet to its maximum 34 feet. 
The atmospheric distillation tower, 


right, has a bottom section only 10 
feet in diameter; however, the greater 
part of its 173 feet, 6 inches over-all 
length, has diameter of 17 feet, 6 
inches. 


Houston Chemical Corp. has in- 
stalled a high-purity packaged nitro- 
gen plant at Beaumont, Texas. The 
plant will produce nitrogen from com- 
bustion of natural gas. 


Humble Oil & Refining Co. is ex- 
panding its polyolefin plant at Bay- 
Texas, by about 50 percent 
from an initial capacity of 40 million 
pounds per year. This expansion pro- 
gram will be completed in November 
1961. Plans have also been made for 


town, 


Steelmanship. 


Superior craftsmanship in fabricating the right steel for the job, 
to the rigid specifications set by the customer. 


FLINT FABRICATES 


e HEAT EXCHANGERS 
e BUBBLE TOWERS 


e FRACTIONATING COLUMNS 
e@ PRESSURE VESSELS 


Manufacturing facilities to handle the 
largest process vessels on a production basis. 
nN 


a 


FLINT STEEL CORPORATION 
TULSA ... TWX, TU-1914.. . MEMPHIS 
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a second expansion which will double 
the plant’s present annual capacity by 
the second half of 1962. 


Ashland Oil & Refining Co. has 
completed a 32,000-bpd vacuum dis- 
tillation unit at its No. 2 refinery near 
Catlettsburg, Ky. It replaces three 
smaller vacuum units and is part of 
an existing 75,000-bpd crude unit. 
The facility produces light and heavy 
gas oil for catalytic cracking charge 
stock, cylinder stock and asphalt. 


Ethylbenzene Unit on 
Stream at Suntide Refinery 


Suntide Refining Co.’s new 30-mil- 
lion-pound-per-year ethylbenzene 
plant, using a separation and recovery 
process developed by Cosden Petro- 


leum Co. and Badger Manufacturing 
Co., is now in operation at Suntide’s 
refinery in Corpus Christi, Texas. The 
unit, designed, engineered, construct- 
ed and placed on stream by Badger, 
recovers high-purity ethylbenzene 
from a mixed xylene stream in a 
single step. 


Shell Chemical Co. has completed 
expansion of its styrene production 
facilities at Torrance, Calif. The ex- 
pansion raises the plant’s capacity to 
210 million pounds per year. The sty- 
rene facilities had a rated capacity of 
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ENGINEERING This refinery structural design group is one of many specialized 
McKee-WKE engineering departments that contribute to an exhaustive fund of 
technical know-how and experience available for your project 










































































NOUREBANIK 


The objectives of McKee-WKE engineering and construction 
services are identical with your own—to produce a profit-making 
plant. That’s good business for your company—and for ours 


To meet your objectives your plant must be designed to produce 
to specifications at lowest operating cost; it must be built to 
minimize maintenance and obsolescence; it should be com- 
pleted on time to convert your expenditure to a profit-earning 
investment at the earliest possible date. 


We have done this repeatedly for companies like yours in many 
industries — petroleum; chemicals; iron and steel; non-ferrous 
metals; mining; beneficiation of ores and minerals; treatment 
of industrial aggregates and non-metallic minerals. 


A call to any of our offices will bring you prompt evidence of 
how McKee-WKE services can put money in your bank. 


CONSTRUCTION Mckee-WkKE field forces know how to get men and materials 
on the job at the right time—anywhere in the world. They know your local laws 
customs and conditions. They know how to build right 


THE McKEE ORGANIZATION aan. mente & company, 2300 Chester Ave. 


Cleveland 1, Ohio. Offices: New York; Union, N. J.; Washington, D. C.; Houston, Texas. Subs/diaries: Toronto and 
Montreal, Canada; Mexico City, Mexico; Sao Paulo, Brazil; Buenos Aires, Argentina; McKee Head Wrightson, London. 
WESTERN KNAPP ENGINEERING CO. 650 Fifth St., San Francisco 7, Calif. Offices: New York; Chicago; Hibbing, Minn. 


INTERNATIONAL ENGINEERING 
AND CONSTRUCTION SERVICES 
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125 million pounds yearly in 1955, 
when Shell acquired the synthetic 
rubber complex at Torrance from the 
U.S. government. 


Ethyl Corp., has completed a methyl 
chloride plant at its Baton Rouge 
manufacturing center. The new unit 
will have a capacity of about 25 mil- 
lion pounds of methyl chloride an- 
Ethyl will use part of the 
plant’s output as an intermediate in 


nually. 


the manufacture of tetramethyl lead 
and other lead alkyl antiknock com- 
pounds. 


Columbian Carbon Co. plans to 
build additional facilities at its North 
Bend, La., plant to produce carbon 
black. Estimated cost is $2 million. 


Rohm & Haas will build an adipic 
acid plant at Louisville, Ky. Scientific 
Design Corp. has the design and con- 
struction for the project, 
which is set for completion in late 
summer 1962. 


contract 


ACCURATE, 
DEPENDABLE 
FLUID 

SAMPLING 


WITH THE 


ARCCO LIQUID 


SAMPLER 


Selas Corp. will build a hydrogen 
plant to provide 50 MMcfd for Tide- 
water Oil Co.’s Isocracking plant, 
Avon, Calif. Gas will be reacted cata- 
lytically with steam at 1,450° F with 
175 pounds pressure. A waste recovery 
system, integrated with the furnaces, 
will generate 214,000 pounds per hour 
of steam. 


Scheneci uci Varnish Co. will build 
a pheno! piant at Rotterdam Junc- 
tion, N. ¥., te produce 20-25 million 
pounds yearly. she facility is sched- 
uled for 1962 completion. 


Standard Oil Co. of California 
and British Petroleum Co., Ltd., 
plan to construct an aromatic chemi- 
cals plant at Dinslaken, West Ger- 
many. The facility will be operated 
by the partnership, BP Benzin und 
Petroleum A.G. and California Chem- 
ical G.m.b.H., to be known as Deutsch 
BP und California. Lurgi has the con- 
struction contract for the plant, which 
is scheduled for completion in mid- 
1962. Feedstock will be supplied by 
the adjoining BP Ruhr refinery. An- 
nual capacity will be 15,435 tons of 
high-purity paraxylene. 


Shell Oi! Co. of Canada, Ltd., will 
build a petroleum refinery in Trafal- 
gar Township along Lake Ontario 
between Toronto and Hamilton, Can- 
ada. To have a design capacity of ap- 
proximately 31,000 bpd of crude, the 
plant will be completed in 1963. When 
the refinery is completed, Shell of 
Canada’s total refining capacity will 


The new ARCCO Liquid Sampler offers a simple, accurate 
and convenient method of collecting samples of liquid flow- 
ing in pipelines. Each sample is of equal volume with a full 
cross section of fluid—eliminating error due to stratification 
of liquid. 


exceed 130,000-bpd. 


Gulf Oil Corp. will build its first 
European refinery at Stigsnaes, South- 
Zealand, Denmark. The 
struction contract has gone to Kellogg 
International Corp. Building will be- 
gin late this year with full-scale op- 


west con- 


Here are other important features: 

* Nothing to drain, clean or bleed before taking samples 
Samples taken at line pressure and stored at atmospheric 
pressure * Samples are taken without interrupting flow of 
liquid in line * Samples are obtained either manually or 


automatically. 


ACCO 


Write for more information 
Ask for Bulletin 103. 


INSTRUMENT COMPANY, INC. 


7144 EAST CONDOR STREET + LOS ANGELES 22, CALIF. 


MANUFACTURERS OF PRECISION 
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INSTRUMENTS 


eration expected in 1962. The refinery 
will process 1.5 million tons of crude 
oil per year. The refinery’s main proc- 
essing units will include a crude at- 
mospheric and 
unit, a naptha desulphurization re- 
forming unit, a visbreaking unit, and 


vacuum distillation 


two desulphurization units. 


S.A., and 
Unie N.V. 
to make di- 


Amoco International, 
Algemene Kunstzijde 
have formed a company 
methyl terephthalate in the Nether- 
lands. The company, N.V. Petro- 
chemie AKU-AMOCO, plans to build 
a plant at Delfzijl. It will use a unique 
starting with the 


oxidation process 
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.... for QUALITY /DEPENDABILITY / ECONOMY 


From Taiwan to Texas, 


Combining thirty years of experience 


Why not investigate 


ANDREW DOSSETT IMPORTS INC. 
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~~ CONTINENTAL-EMSCO 


SPRING- 
BALANCED —. 
LOADING ARMS 


Fast, safe loading of 
petroleum and chemical products 


Bearings designed for long life. In Con- 
tinental-Emsco’s patented riser joint, 
bearings are widely spaced. This design 
gives them longer life during continual 
loading operations and the extra 
strength to withstand sudden, severe 
shocks. Large grease reservoir further 
adds to bearing life and cuts mainte- 
nance time. 


All-steel riser joint. Use of steel gives added strength . . far greater than 


aluminum or bronze..for longer life under punishing day-in, day-out DOUBLE SPRING ASSEMBLIES 
loading operations. 


Patented snubber spring. Located on the transmission arm, this exclusive 
feature is an outstanding advancement. It helps to prevent bearing 


failures and stops shock loads from pounding the riser joint, piping 
and connections. 


_ EXCLUSIVE SNUBBER SPRING 


No packing leaks. Steel retainer ring, located in Continental-Emsco’s 
unique packing design, minimizes leaks and lengthens packing life by 
assuring proper squeeze — preventing extrusion into the fluid stream. 
Packing replacement is simple; arm and bearings are not disturbed. 
A variety of packing is available, so many types of products can be 
handled at the lowest possible packing cost. 





Six standard models are available in 3” and 4” sizes, flanged or threaded, 
rigid or telescoping designs. Custom-designed arms can be furnished to 
fit your specific loading racks, or Continental-Emsco’s base arm sections 
can be used to change existing facilities to spring-balanced units. 


Get the /atest facts on Continental-Emsco’s spring-balanced loading 
arms: write direct for Bulletin No. F-356. 





CONTINENTAL-EMSCO COMPANY 


a Division of The Youngstown Sheet and Tube Company 





Industrial Products Division « P.0. Box 359 ¢ Dallas 21, Texas 
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petroleum-derived chemical, paraxy- 
lene, as the raw material. The facility 
is scheduled to be in operation in 
1963. 


Danubia Petrochemie A.G. has 
placed a polypropylene plant on 
stream at Schwechat, near Vienna, 
Austria. The installation will produce 
10 million pounds per year. An ad- 
jacent refinery will supply raw mate- 
rial for the process. Danubia Petro- 
chemie is owned by Montecatini and 
Oesterreichische Stickstoffwerke A.G. 


Shell Oil Co. and Breaux Bridge 
Refining Co. have completed a 4,000- 
bpd refinery at Puerto Barrios, Guate- 
mala. The plant is operated by Matias 
de Galvez, jointly owned by Shell and 
Breaux Bridge Refining. 


British Petroleum Co. will increase 
its Hamburg, West Germany, refinery 
from 39,000 bpd to 46,000 bpd. The 
expansion program is to be completed 
early next year. 


Caltex is considering a site near 
Capetown, South Africa, for a $33- 
million refinery. The company is pre- 
sently studying offshore unloading fa- 
cilities, which would be set up in the 
Milnerton-Blouberg area. 


Commonwealth Oil Refining Co. 
plans to increase the capacity of its 
Ponce, Puerto Rico, refinery to 95,000 
bpd. However, the expansion won’t 
be possible with existing U.S. import 
restrictions until Puerto Rican or 
other markets develop to handle the 
sale of additional products. 


Mobil Chimica Italiana will build a 
petrochemical plant near Naples, 
Italy, to produce benzene, ethylben- 
zene, orthoxylene and paraxylene. The 
construction contract has been given 
to Cia. Tecnica Industrie Petroli, 
Rome. The plant will go on stream 
in early 1963. 


Purfina Mineraloelraffinerie, Pet- 
rofina’s 70-percent-owned German af- 
filiate plans to expand its refining 
capacity to 30,000 bpd early next 
year. This is a 50-percent increase. 


Australian Lubricating Oil Refin- 
ery, Ltd., will have Foster Wheeler 
Corp. design and engineer a refinery 
at Kurnell, Australia. To manufacture 
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ON LINE BLINDING COSTS 
with 


HAMER LINE BLIND VALVES 


It takes one man just a few minutes to 

open and close a Hamer Line Blind Valve. ag oe 
Compare this with the old fashioned No tine movement necessary to 
method of inserting and reMOvViNg Aa operate. No spillage or loss of 
“skillet” blind between multi-bolt flanges. Predvet. 

Cost records from scores of users show 

Hamer Line Blind Valves save 90% and 

more every time a line is blinded. Multiply 

these savings by the number of lines and 

times they have to be blinded and you can 

quickly see why Hamer Line Blind Valves 

pay out fast. 





Furthermore there is no product loss with 
most models of Hamer Line Blind Valves. 
Simplicity, positive visible shut-off, no 
contamination and safety are added bene- 
fits of Hamer Line Blind Valves. 


Hamer valves are applicable wherever 

lines require blinding. They are available 

in special alloys and with special trim for 3-BOLT LINE BLIND VALVE 
severe conditions. Write for Hamer Cata- particularly suited for installations 
log 60 for complete description of all types, where slight spillage and line 
sizes and pressure ratings. spreading are no problems. 


WELL EQUIPMENT MFG. CORP. 


HOUSTON, TEXAS 








Division of CHIKSAN COMPANY a subsidiary of 
FOOD MACHINERY AND CHEMICAL CORPORATION 


SHES OSB 3 


weco CHIKSAN 
UNIONS SWIVEL JOINTS LINE sLino ‘aves rue. VALVES AiR. onion COMPOUNDS swaten “SOCKS 
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140,000 tons of lubricants annually, 
the plant will consist of a 6,000-bpd 
distillation unit, furfural solvent ex- 
traction, hydrofinishing and MEK- 
Toluol dewaxing facilities. 


Petroleo Brasileiro, S. A., (Petro- 
bras) will construct a 32,000-ton-per- 
year dehydrogenation unit near Rio 
de Janeiro. The unit will be at Petro- 
bras’ synthetic rubber complex now 
under construction at Duque de 


Caxias, Brazil. It will produce buta- 
diene from normal butane or mixtures 
of butane and butenes. Feedstocks for 
the plant will come from Petrobras’ 
refinery at Duque de Caxias. 


Cia. Brasileira de Plasticos Kop- 
pers, a Brazilian producer of poly- 
styrene, has announced a 250-percent 
increase in its capital outlay. Cia. 
Brasileria de Estireno, the company’s 
monomer supplier, more than doubled 
its capacity last year. Both of the Bra- 
zilian firms are affiliates of Koppers 
Co., Inc. 





With today’s tight construction schedules, installation 
time can often mean the difference between profit 

and loss. That’s why, when time is a critical factor, more 
and more engineers specify SMITHCO Air Cooled Heat 
Exchangers. They know that installation time for SMITHCO 
Coolers is logged in hours and minutes instead of days. 


Before leaving the plant, every SMITHCO Cooler structure 

is completely assembled, disassembled and checked 

against certified prints. This test eliminates the possibility that 

any field alterations for fit-up will be required and also 

insures a speedy installation at the job site. In 

addition, all units are completely fabricated in large panels and 


sections to expedite final assembly. 


From delivery to start-up, when time means money, don’t take chances 
—take SMITHCO—the fastest solution to all your cooling problems! 
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SMITHCO 
ENGINEERING 


P.O. BOX 7070 SOUTHSIDE STATION 


INC 


TULSA, OKLAHOMA 


PHONE HI 6-4406 


Asahi Chemical Co. plans to build 
a 10,000-ton-per-year polybutadiene 
plant in Japan, if it receives govern- 
ment approval. The plant would be 
licensed by Firestone Tire & Rubber 
Co. 


Negromex S. A. will build a $4-mil- 
lion carbon black plant at Salamanca, 
Mexico. The plant will be licensed by 
Phillips and will produce 33 million 
pounds per year. 


Refining Associates, Los Angeles, 
will finance a carbon black project at 
Rantau, Indonesia, in exchange for 
crude oil at market prices. The facil- 
ity, to be built for P. T. Permina, a 
government-owned firm, will cost 
about $4 million. 


Shawinigan Chemicals Co., Mon- 
treal, plans to construct a $65-million 
petrochemical complex across the St. 
Lawrence River from Montreal East’s 
refining center in the Varennes dis- 
trict. Products of the installation have 
not been revealed. 


Raffinerie du Rhone S. A. has 
started building a refinery at Collom- 
bey, Switzerland. Estimated annual 
capacity is 2 million tons. 


Caltex will build a 40,000-bpd_ re- 
finery in the Frankfurt, West Ger- 
many, area. The facility will cost an 
estimated $50 million. Construction is 
expected to begin this fall, with com- 
pletion scheduled for 1963. 


Bulgaria plans to construct a 10,000- 
bpd refinery and a_ petrochemical 
plant to produce polyethylene. The 
plant, to be located at Burgas on the 
Black Sea coast, is set to go on stream 
in 1963. Polyethylene capacity will 
reach 10,000 tons. 


Esso Petroleum Co., Ltd., plans to 
build a 150,000-ton-per-year am- 
monia plant in England adjacent to 
its Milford Haven refinery. The plant, 
a joint venture with Fisons, Ltd., is 
estimated to cost $11.2 million. 


Regent Refining (Canada) Ltd., 
has started operating its new UOP 
Platforming unit at Port Credit, Ont. 
Size of the unit is 5,400 bpd. Charge 
stock is heavy (200° F-350° F boiling 
range), straight-run gasoline plus vis- 
breaker naphtha. Feed is pretreated 
by a Unifining unit, which was con- 
verted from an older catalytic re- 
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You get impartial help in antiknock selection from Du Pont, because we offer all three types—TEL, 
TML, and TETRAMIX* antiknock compound. With this availability, our technical representatives and 
their supporting laboratory facilities stand ready to assist you in selecting the one best for your fuels, 
for maximum results at minimum cost — another example of the practical advantages oil companies 
can enjoy by doing business with Du Pont. 

E. |. duPont de Nemours & Co. (Inc.), Petroleum Chemicals Division, Wilmington 98, Delaware. 


*Trademark 


LEAD ANTIKNOCK COMPOUNDS and other PETROLEUM ADDITIVES 


Better Things for Bette 











»=»2:to your order 


Debutinizers, exchangers, fractionating towers, 
pressure vessels or intricate processing 
equipment—you name it; we'll build it—to 
your requirements with exact precision. The 
size or shape is limited only by the customer’s 
desire. Delivery on schedule is no problem 

by rail or water from our tidewater plant. 


For forty years engineering leaders in the oil 
refining and chemical industries have been 
calling upon Sun Ship for important 
components for the building of large plants. 








Let Sun Ship help solve your machine and 
equipment problem. Phone or write our 
Sales Engineering Department. 

















SHIPBUILDING &€ DRY DOCK GOMPANY 


ON THE DELAWARE « SINCE 1916 « CHESTER, PA. 
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Product is a motor fuel 
blending stock with an unleaded rat- 
ing of 95 research octane number. 
Both Platforming and Unifining units 
were designed by Universal Oil Prod- 
ucts Company. 


former. 


Dansk Veedol, Tidewater Oil Co 
subsidiary, is building a 20,000-bpd 
Kalundberg, Denmark. 
The company has acquired a chain 
of service stations to market the re- 


refinery at 


finery’s products. 


Sociedade Anonima Concession- 
aria da Rafinacao (Sacor) plans to 
build Portugal’s second refinery at 
Oporto to produce 20,000 bpd. Plans 
to expand its plant at Cabo Ruivo, 
near Lisbon, from 22,900 to 30,000 
bpd are also in the making. 


Poland plans to have a new petro- 
chemical plant on stream by early 
1966. The facility will manufacture 
acetylene for making 80,000 tons pet 
year of PVC, 15,000 tons of inter- 
mediates for synthetic and 
500,000 tons of nitrogen fertilizers. 


fibers, 


Sherritt Gordon Mines, Ltd., has 
started building a plant at Fort Sas- 
katchewan, Alta., to produce 35,000 
tons per year of urea. The facility wili 
make both prill and crystal forms. 
Production is set to begin in the sec- 
ond half of next year. 


The American Hunt International 
Petroleum Co. plans to build a re- 
finery at Monrovia, Liberia, under an 
agreement with the Liberian govern- 
ment. The proposed 15,000-bpd plant 
will make jet fuel and bunker fuel 
along with other products. 


Soc. Egyptienne pour la Raffinage, 
a state-controlled company, is expand- 
ing the capacity of its refinery at Mex, 
near Alexandria, Egypt, from 6,000 
bpd to 26,000 bpd. The expansion is 
expected to be finished by the end of 
this year. 


Cia. Organizadora de Abonos y 
Productos Quimicos will erect a 
plant at Cartagena, Colombia, to pro- 
duce 400 tons of fertilizers and 250 
tons of urea per day. 


British Petroleum Co. (Australia) 
is expected to build a second lubri- 
cants blending plant at its Auburn 
installation, Sydney, Australia. De- 
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signed for an annual throughput of 
10,000 tons, the facility will be sup- 
plied with base lubricating oils from 
the refinery to be constructed in West- 
ern Australia, adjacent to BP’s Kwin- 
ana plant. 


Union Carbide Corp. will build a 
polyethylene plant near Gothenburg, 
Sweden, to produce 35 million pounds 
per year. The plant, which will cost 
approximately $10 million, will be 
jointly owned by Union Carbide and 
Superfostat Fabricks Aktiebolag, 
Stockholm. Completion date is set for 
sometime next year. 


Cia. Petroleos de Angola is in- 
creasing the annual capacity of its re- 
finery at Luanda from about 200,000 
to 500,000 tons by the end of this 
year. The company is owned by Petro- 
fina, Angolan government and others. 


Southern Rhodesia is inviting bids 
from international companies for the 
construction of a $22.4-million nitrog- 
enous fertilizer and explosives proj- 
ect. The government’s Federal Minis- 
try of Commerce & Industry has thus 
far received proposals from 12 com- 
panies. All proposals are due in Sep- 
tember. African Explosives and Chem- 


now on-stream 
”) 


Y) 





TOTCO 
END-POINT 
ANALYZER 


optimum returns through quality control 


~S ws 


Among companies now using one or more Analyzers for monitoring or controlling are: 


The Atlantic Refining Company Standard Oil Company of Calif. 
The Standard Oil Company of Ohio 
Sun Oil Company 


Gulf Oil Corporation 
Mobil Oil Company 


Richfield Oil Corporation Texaco, Inc. 


Texas City Refining, Inc. 
Tidewater Oil Company 

Wilshire Oil Company of California 
and many other leading firms. 


Applications include quality control of reformer feed, gasoline and distillate 
components, and “special’”’ products. 


Permits closer control to end-point specifications and increased yield. 
Continuous analysis improves quality. Write for Bulletin 6000-11. 


Totco also makes an Initial Boiling Point Analyzer. Write for Bulletin 1259-11. 


MANUFACTURERS 
OF PRECISION 
INSTRUMENTS 
SINCE 1929 


TECHNICAL OIL TOOL CORPORATION 
1057 North La Brea Avenue 
Los Angeles 38, California e OLdfield 4-1763 


Gulf Coast Representatives: The Mott Co., 1719 McKinney, Houston 1, Texas * East Coast Repre- 
sentatives: Energy Control Co., Inc., 5 Beekman Street, New York 38, New York — Energy Control 
Corporation, 3147 North Broad Street, Philadelphia 32, Pennsylvania. 
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For use on equipment which handles 
chemicals, we make a wide variety 
of packing materials to fill different 
needs. Among them are: 


‘“‘Tefion’’ Products — “Teflon” 
does not melt or flow, and is the finest 
material known for use against sol- 
vents, acids, alkalies, caustics, etc. 
Recommended over a temperature 
range from —80 to plus 500 deg. F. 
Tensile strength ranges between 
1500 and 2500 P.S.I. Can be used in 
combination with other sealing ma- 
terials. Furnished in molded rods, 
tubes, V rings, solid ring gaskets, 
sheet, envelope gaskets, tape, O 
rings, and braided forms. 


Style T-5, impregnated packing. 


Style No. 4 

WHITE ASBESTOS PACKING —for use 
against hydrochloric, muriatic and 
phosphoric acids, sulphurous and 
caustic alkali solutions, for temper- 
atures up to 600 degrees F. 


Style No. 5 

BLUE ASBESTOS PACKING-—for use 
against sulphuric, benzoic and hy- 
drofluoric acids, caustics, ferric chlo- 


ride, etc., for temperatures up to 
550 degrees F. 


Style T-5B, braided packing. 


If you need the solution to a specific problem, we invite you to call upon our 
service department, which will give your inquiry its immediate attention. 


ALLPAX 


“The Packing that Packs All” 
SEND FOR OUR NEW CATALOG — TODAY! 


| Bombrini 
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| ical Industries (Rhodesia), Ltd., has 
| expressed plans to build a $27-million 
nitrogen plant, to be in operation by 
1965. (HypROocARBON ProcEssING and 


| PETROLEUM REFINER, Vol. 40, No. 2, 
| page 176.) 


| Imperial Oil Co., Ltd., has invested 


approximately $160 million in build- 


| ing new refineries and expanding and 


modernizing existing plants in the 
area supplied by western crude. Also, 
the company has put some $40 million 
into petrochemical facilities at Sarnia, 
Ont., which displaced imported chem- 
icals with those made from Canadian 


oil. 


Parodi-Delfino S.p.A., 


has awarded an engineering contract 


| to Scientific Design Co., Inc., for a 
| maleic anhydride plant to be built at 


Colleferro, Italy. The 10-million- 
pound-per-year facility will use Scien- 


| tific Design’s process based on air oxi- 


dation of benzene. Mid-1962 has been 
set as the date of completion. 


| Carstairs Operators’ Committee 
| has awarded The Fluor Corp. of Can- 


ada, Ltd., $3-million contract to engi- 
neer, procure materials and construct 
additions to its 70-MMcfd gas proc- 
essing plant near Carstairs, Alta. The 
expansion will increase the plant’s 
daily output of sales gas to 200 
MMcf. A product recovery unit will 
remove liquid hydrocarbons from the 
gas stream. Completion is scheduled 
in November 1961. 


Consolidated Mining and Smelt- 
ing Co. has begun making shipments 
of urea fertilizer from its new plant 


| at Turner Side near Calgary, Alta. 


The facility, which was completed 
late in 1960, cost approximately $5 
million. 


Marinduque Iron Mines Agents, 
Inc., will build a $23-million plant to 








A complete line of packing, tools, gasket materials 
Distributors in principal cities ‘ 


THE ALLPAX COMPANY, INC. 


160 Jefferson Ave., Mamaroneck. N. Y. 
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| make urea and ammonium sulfate at 
| Iligan Bay, 


on Mindanao Island, 
Philippines. Foster Wheeler Corp. 
will handle construction of the facil- 
ity, which will receive $13-million aid 
from the Export-Import Bank. 


| British American Oil Co. plans to 
| install new facilities at its Clarkson, 
| Ont., refinery to produce cyclohexane 
| for sale to Du Pont of Canada, Ltd., 
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JUST PUBLISHED —A Valuable Guide 
To Understanding Operations And Equipment 





OPERATORS 
HANDBOOK 


Prepared by Tenneco Oil Company 


224 pages, illustrated. Indexed. 


Price $6.00 


Used by new and experienced operators in refineries, natu- 
ral gasoline plants and chemical plants, this book fills a real 


need. 


It is the first book to combine the fundamental approach 
of the extension course with the practical treatment of the 
operating manual. 


ABOUT THE BOOK 


Material contained in this Operator’s Handbook 
has been used successfully for training operators in re- 
fineries, chemical plants and gas processing plants. 


Before it was developed, operators were trained with 
one of two resources. One was a correspondence course, 
or other special course, prepared by a state college 
extension service. Such courses used a fundamental 
approach utilizing mathematical methods at the engi- 
neering college level. The alternate resource has been 
the operating or start-up manual prepared when a 
plant was built. Such manuals are very specific, but 
usually lack fundamental information. 


CONTENTS (Condensed) 


Plant operation. Piping and valves. In- 
struments. Engines and compressors. 
Reciprocating pumps. Rotary pumps. 
Electricity. Orifice meters. Positive dis- 
placement meters. Fire fighting and 
emergency systems. Exchangers and tanks. 
Plant testing and water treating. 
Appendix. Subject index. 


Order from: 3 
me 


a 


Name 


Company 
Book Division 
GULF PUBLISHING COMPANY 
P. O. Box 2608 
Houston 1, Texas 


Address - 


City __ 


Orders from outside U.S. add 50c postage for one book, 15¢ for each additional book. 


[] 10-Day Free Examination 


For more data on advertised products, use cards, last page. 


By combining the fundamental approach of the ex- 
tension course with the practical treatment of the op- 
erating manual, this book specifically meets a real need. 


Prepared by plant superintendents and operating 
staff, the handbook is written so that it can be readily 
understood by new and experienced operators. 


To Order 


Just fill in the order form below. Then mail the 
form to us. Your copy of the Operator’s Handbook 
will be shipped promptly on receipt of your order. 


Book Division, GULF PUBLISHING COMPANY 
P. O. Box 2608, Houston 1, Texas, U.S.A. 
SEND ME- copies of Operator’s Handbook @ $6.00 each. 
[] My check enclosed, I 


save postage (U.S. only) 


CL) Bill me [] Bill my company 


(] Send free book catalog 


Zone__State____ 


171 














This picture symbolizes the cash savings to oil refiners that Canco’s new light- 
weight can of double reduced plate makes possible. e These savings come 
from both lower initial cost and reduced shipping weights. e After complete 
testing, both in the laboratory and in the field, Canco backs the satisfactory 
performance of its new light-weight oil can with a full warranty. 
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Canco estimates new light-weight cans of double reduced plate 
will save the petroleum industry $3 million a year. 


Most refiners are now ready to take advantage 
of this cost-reducing development. 
Are you ready? 


Canco engineering and technical services—available 
through any of our sales offices—are ready to help 
you convert to new cost-reducing light-weight cans. 

Per-case savings vary according to can specifica- 
tion. Total savings for the whole industry, however, 
could amount to more than $3,000,000 a year. 

Completely researched and tested 

The Steel Industry’s recent perfection of double 
reduced plate first made these new light-weight cans 
possible. Canco Engineers spent months in intensive 
research adapting the new plate to an oil can of 
value. Before putting the can into full-scale produc- 


tion, they put it through every kind of test—both in 
the laboratory and in the field. 
Backed by Canco’s full warranty 

These tests prove that the added strength of dou- 
ble reduced plate makes it a successful substitute 
for heavier-weight plate used in conventional oil 
cans. The strength of the new light-weight oil can is 
adequate for normal in-plant handling and subse- 
quent distribution. Shelf life is equal to that of 
the regular can. Canco backs the satisfactory per- 
formance of its new light-weight oil can with a full 


warranty. 


Full information is available from any Canco Sales Office. 


AMERICAN CAN COMPANY 


New York, Chicago, New Orleans, San Francisco 


LULBLOYL 
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This veteran Kerotest inspector is setting up a flaw-find- 
ing magnetic field between the two electrodes. He’ll cover 
every inch of the casting — electronically seeking out min- 
ute and hidden cracks, sand holes and other potential 
failure points. This swing check valve body must receive 
his unqualified stamp of approval before it is accepted. 


Magnetic particle inspection is one of more than half KEROTEST 


dozen laboratory and manufacturing quality control pro- Quality Controlled Features 


cedures at Kerotest. Kerotest standards of quality insure 
consistent production of trouble-free valves. A Kerotest 
valve in the line is your best insurance against costly 
down time . . . your best protection against failure in 


critical and hazardous applications. ® Threaded bottom seating type rings made to 
allow full flow, obstruction-free passage 


@ Durable wall sections for maximum safety 


© Designed to permit passage of line scraper 
equal to inside diameter of pipe 


Kerotest Cast Steel Swing Check Valves 


High quality Kerotest cast steel swing check valves are available : ' i” 
in primary service pressure ratings ranging from Series 150 to © Counterbalanced discs available for mini- 
Series 1500. They are supplied in all regularly used sizes for all mum pressure applications 

types of service in oil, gas, steam, water, chemical, petro-chemi- 

cal, marine and industrial installations. 


® Rigidly supported disc allows self-alignment 


There is 2 Kerotest Cast Steel Vaive 
available for every class and condition of service 


Send for your free copy of the new, informative Kerotest booklet. 
It’s packed with working tables, dimensions, specifications and 


other helpful information. ih» 
KEROTEST MANUFACTURING COMPANY 


2514 LIBERTY AVENUE + PITTSBURGH 22, PA. a 
In Canada . . . Kerotest Cast Steel Valves are manufactured and distributed 
exclusively by Guelph Engineering Company, Guelph, Ontario, Canada 
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Building... 





for processing into nylon at its Mait- 
land, Ont., plant. British American 
plans to make additional quantities of 
benzene, the raw material for cyclo- 
hexane, from feedstocks produced at 
both its Clarkson and Montreal re- 
fineries. Construction of the cyclo- 
hexane plant is expected to start early 
in 1962, with completion by the fall 
of 1962. It will have a capacity of 15 
million gallons per year. Cost of the 
unit is set at about $4 million. 


African Explosives and Chemical 
Industries, Ltd., has completed an 
ammonia expansion program at its 
Modderfontein, Union of South Afri- 
ca, plant. Ammonia capacity was 
boosted from 75,000 tons yearly to 
145,000 tons. 


Golden Eagle Co. of Panama will 
build a 60,000-bpd refinery and petro- 
chemical plant at Portobelo, on the 
Caribbean coast of Panama. Arthur 


G. McKee & Co., Cleveland, Ohio, | 
has received the construction con- | 
tract. Crude oil will come from Co- | 
lombia, Venezuela and Saudi Arabia. | 


Estimated cost of the project is $57 
million. Golden Eagle is owned by 
Ultramar Co. of London. 


Dow Chemical International, Ltd., | 
S. A. will build a polystyrene plant | 
in Leghorn, Italy. Foster Wheeler | 
Italiana, Milan, Italy, will handle the | 
construction. Completion of the fa- | 


cility, which will produce 16,000 tons 
annually, is scheduled for mid-1962. 


Chemische Werke Berkamen A.G. 
has begun production of aluminum | 
alkyls at a new plant in Ruhr, West 
Germany. Chemische Werke Berka- 
men is a subsidiary of Schering A. G., 
Berlin. 


E. I. du Pont de Nemours & Co. | 


and Petroleos Mexicanos (Pemex) 


will start construction on a tetraethyl | 
lead plant at Tampico, Mexico, later | 
this year. The plant, which will cost | 
$8 million, will eliminate Mexico’s | 
need for imported tetraethy] lead. | 


Mexico spends about $6 million per 


year in importing the gasoline addi- | 


tive. 
Israel has completed construction 
plans for a vinyl chloride monomer 


and polymer plant near Haifa. The 
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ce ee WHIRLEX fans and dust collection 


equipment offer the maximum in 
efficiency regardless of the size 
or operating conditions. A wide 
variety of designs, metals 

and linings are available 

to you from WHIRLEX! 


FLY ASH ARRESTOR 
CORPORATION 
205 North 1st Street / Birmingham, Alabama 


1355 Market Street 420 Lexington Avenue 
San Francisco 3, Calif. New York 17, N.Y. 





Bag Collectors @ Mechanical Collectors e Wet Collectors 
Induced Draft Fans e Forced Draft Fans ® Exhaust Fans 
Self Supporting Stacks * Duct Work 
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Heat exchangers, towers, vessels, tanks and other process equipment, large or 
small, single or by the scores, standard or special, are fabricated at Chiyoda’s 
Kawasaki Factory with the most modern fabricating and testing equipment. 
With an integrated organization staffed by specialists in every field plus 
lower man-hour costs, Chiyoda assures clients of early delivery, low mainte- 
nance cost, high operating efficiency and long life. 

For your process equipment requirements anywhere in the world, contact 


CHIYODA. 


"Process Plants & Equipment Specialists” 


CHIYODA 


CHEMICAL ENGINEERING & 


CONSTRUCTION CO., LTD. 
PRESIDENT A. TAMAKI 

No. 3, MARUNOUCHI 2-CHOME, CHIYODA-KU, 
TOKYO, JAPAN 

Cable Address: “CHIYOTAKA TOKYO” 
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$3-million project is expected to go 
on stream in late 1962. Initial capa- 
city will be 10 to 12 tons daily. 


Mitsubishi Oil Co. has placed a 40,- 
000-bpd refinery on stream at Mizu- 
shima, Japan. The facility cost over 
$40 million. Tidewater Oil Co. has a 
half interest in Mitsubishi Oil. 


Kuwait plans to have a company to 
produce caustic soda and chlorine, 
urea, polyvinyl chloride, ammonia, 
acetylene, oxygen and hydrogen. The 
company, to be known as Kuwait 
Petrochemicals Co., Ltd., will be 
financed at $45 million by Kuwait 
National Petroleum Co. and others. 


Societe Francaise des Petroles BP, 
British Petroleum Co.’s French associ- 
ate, has increased the throughput ca- 
pacity at its Dunkerque refinery from 
46,000 to 58,000 bpd of mixed Mid- 
dle East/Saharan crude. 


Oelwerke Julius Schindler, 
G.m.b.H., a British Petroleum Co. 
affiliate, has completed an Edeleanu 
dewaxing unit at its Neuhof lubricants 
refinery near Hamburg, West Ger- 
many. The plant has a 2,000-bpd ca- 
pacity. 


Arabian American Oil Co. is build- 
ing a $7-million plant at Ras Tanura, 
Saudi Arabia, to produce 4,000 bpd 
of high-purity propane, butane or a 
blend of the two. 


Grange Chemicals, Ltd., plans to 
built a plant at Hull, England, to 
make 35 million pounds per year of 
phthalic anhydride. Grange is jointly 
owned by British Hydrocarbon Chem- 
icals, Ltd., and California Chemical 
Co. The plant will be adjacent to the 
Salt End chemical works of Distillers 
Co., Ltd. Badger, Ltd., will handle 
engineering and construction. 


Canadian Oil Companies, Ltd., 
has placed Canada’s first Hydeal unit 
on stream at its Sarnia, Ont., refinery. 
It was built by Procon (Canada 
Ltd., Toronto. The 350-bpd unit, de- 
signed and licensed by Universal Oil 
Products Co., produces nitration- 
erade benzene from toluene. 


Pemex will get $37.6-million credit 
from seven French banks for construc- 
tion and equipment for Mexico’s first 
West Coast refinery at Mazatlan. 
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BETTER BLOCKS 


THAN YOU CAN BUY— 


THE ONES YOU 


CAN POUR WITH 


PUROCAST 


Kaiser Purocast castable is a better refractory material than you can normally 
buy in factory-fired burner blocks. Carefully blended low-iron, high-purity ingre- 
dients give it high resistance to spalling. Its high density —140 pounds per cubic 
foot — effectively reduces corrosive slag penetration. 

The characteristic volume stability of Purocast makes it particularly suitable 
for high temperature burner blocks in the refinery oil heater. 


T BURNER 


Le nannnnn anon 


Ask your Kaiser Refractories Sales Engineer how you can make all of your own 
burner blocks with Purocast — in your plant—and get these advantages: 

Longer life without failure. Good uses of unassigned manpower to cast blocks 
in advance. Reduced inventory. Freight savings. And assurance that you can 
replace any shape block 24 hours after pouring —regain full heating in as little 
as 48 hours! 


Call or write Kaiser Refractories, Dept. P6011 
at any of the offices listed below: KAISER 
PITTSBURGH 22, PA. 


MEXICO, MISSOURI 
OAKLAND 12, CALIF. 


REFRACTORIES 


3 Gateway Center 
Mex-R-Co Building 
300 Lakeside Drive 


(Canadian Subsidiary: Refractories Engineering 
& Supplies, Ltd.) 


KAISER REFRACTORIES, DEPT. P6011 
KAISER CENTER, OAKLAND 12, CALIFORNIA 


Please send me information about Kaiser Purocast 
with instructions for casting and curing burner blocks 





COMPANY. 





ADDRESS 





CITY. STATE 
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with Dow Corning 
Silicone Defoamers* 


There’s a right tool for every job. In foam 
control it’s Dow Corning silicone anti- 
foamers or defoamers . . . job-proved 
thousands of times over as the most 
efficient, most economical, and most versa- 
tile foam suppressors available. 


* At prescribed levels, are sanctioned by FDA 


FREE SAMPLE 


and new manual on foam control 


l 
Dow Corning|l 
cORPORATIONI 


MIDLAND MICHIGAN] 


Dept. 9820 | 


Please rush a FREE SAMPLE of a Dow Corning | 
silicone defoamer for my product or process, \ 
which is (indicate if food, aqueous, oil or 


other) 


NAME 





POSITION 





COMPANY 





ADDRESS 
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New Books... 





As selected by the editors of HYDROCARBON PROCESSING & PETROLEUM REFINER 


Radioisotopes 

Kohl, Jerome; Lukens, Herbert R.; 
Zentner, Rene D., Radioisotope Ap- 
plications Engineering, D. Van Nos- 
trand Co., Inc., Princeton, N. J., 562 
pages, $16.50. 

From basic principles to industrial 
applications. 


Metal Literature 

Hyslop, Marjorie R., editor, ASM 
Review of Metal Literature, Vol. 17, 
American Society for Metals, Metals 
Park, Ohio, 1342 pages, $25. 

Almost 12,000 
ments appearing 


1960. 


references to docu- 
worldwide during 


Flow Meter Handbook 
Cusick, C. F., Flow Meter Engineer- 


ing Handbook, Third Edition, Minne- 
apolis-Honeywell Regulator Co., 
Brown Instruments Division, Wayne 
and Windrim Aves., Philadelphia 44, 
Pa., 170 pages, $7.50. 

Selection and calculation of pri- 
marily orifice meters, although other 
types are covered. 


Radiation Chemistry 


Lind, S. C., Radiation Chemistry of 
Gases, Reinhold Publishing Corp. For 
sale by Gulf Publishing Co., P. O. 
Box 2608, Houston 1, 313 
pages, $12.50. 


Texas, 


Reports experimental work in which 
any kind of ionizing radiation is used 
to effect chemical reactions. 


Chem-Petro Guide 


Chem-Petro Guide, Canada and 
Latin America, Noyes Development 
Corp., 38 East 57th St., New York 
22, N.Y., 64 pages, $12. 

Addresses, affiliations and _prod- 
ucts for the 500 leading chemical and 
petroleum firms in Canada and 18 
countries of Latin America. 


Science Information 


Cohan, Leonard, and Craven, Ken- 
neth, Science Information Personnel, 
Science Information, P. O. Box 624, 
Radio City Station, New York 19, 


N. Y., 74 pages, $1.50. 

Description of need for modern for- 
eign language instruction in science 
information personnel education, and 
the national need for science infor- 
mation personnel. 


Pipe Friction Manual 


Pipe Friction Manual, Third Edi- 
tion, The Hydraulic Institute, 122 
East 42nd St., New York 17, N.Y., 
90 pages, $2. 

An extension and rearrangement of 
data contained in the previous edi- 
tion. 


ASTM Standards 


ASTM Standards on Petroleum 
Products and Lubricants, American 
Society for Testing Materials, 1916 
Race St., Philadelphia 3, Pa., 693 
pages, $7.50. 

A second volume to the usual com- 


pilation of ASTM standards. 


Hazardous Waste Disposal 


Disposal of Hazardous Waste: Rec- 
ommended Safe Practices and Pro- 
cedures, Manufacturing Chemists’ As- 
sociation, Inc., 1825 Connecticut 
Ave., N.W., Washington 9, D. C., 4 
pages, 20 cents. 





Free Book Catalog 


For a free copy of our book 


catalog write to: 


> BOOK DIVISION, 
GULF PUBLISHING COMPANY 
P. O. Box 2608, Houston, Texas. 


Books reviewed here may be 


purchased from this source. 
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Specify Wilson-Snyder 


... and KNOW you are getting the type of pump 
that is BEST for your refinery applications 


Since 1878, the Wilson-Snyder trade name has been synony- 
mous with the highest quality in heavy-duty pumps. Their 
performance records in thousands of refinery installations 
throughout the United States and in foreign countries have 
established them as the industry’s finest pumps. 

While centrifugal pumps are widely used for process work, 
there are specific applications for which reciprocating pumps 
offer definite advantages from the standpoint of both perform- 
ance and economy. 

As a manufacturer of both centrifugal and reciprocating types 
(including both power-driven and direct-acting steam-driven) , 
you can be sure our unbiased recommendation will be the type 


SINGLE-STAGE DOUBLE-SUCTION CENTRIFU- 
GAL PUMPS... These pumps are heavy-duty 
double volute construction and include ail 
important features of hydraulic design for 
highest efficiency over a broad range of opera- 
tion. Available in sizes up to 30 inch for capac- 
ities to 33,000 GPM with up to 300 ft. head 
and up to 1,500 input hp. All parts subject to 
fluid contact can be furnished in materials 
best suited to the conditions of service. 


TRIPLEX PLUNGER-TYPE POWER PUMPS... 
Designed for handling a wide range of prod- 
ucts, including highly volatile liquids over a 
wide temperature range, and time-proven in 
high-pressure charge pump service. Available 
in 3”, 4”, 6” and 8” stroke sizes for capacity 
requirements to 700 GPM and pressures to 
5,650 psi. 
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best suited for your specific applications. 


ESN CENTRIFUGAL PROCESS PUMPS... 
These all-new single or 2-stage heavy-duty 
pumps offer double-volute case design for 
maximum radial balance at all conditions in 
all sizes—from 3” discharge and larger. De- 
signed for temperatures to 900° F. in a choice 
of end or top suction construction. Only five 
bearing bracket assemblies cover the complete 
line. Twenty-one sizes ranging up to 350 hp 
input provide capacities to 2,000 GPM and 
heads to 1,300 ft. ESN pumps can be furnished 
in a wide range of metallurgy, including alloys 
suitable for highly corrosive and abrasive 
liquids. 


MULTI-STAGE CENTRIFUGAL PUMPS .. . Op- 
posed impeller type—built for high efficiency 
and long service life. The opposed impellers 
and staggered volutes provide inherent hy- 
draulic and radial balance. Passages of correct 
hydraulic design produce a smooth flow of 
liquid at correct velocity for maximum pump 
efficiency. Available in a variety of materials 
best suited for conditions of service. 

These pumps available for capacities to 
3,500 GPM and pressures to 1,600 psig for up 
to 2,000 input hp. 


Convenient Application Service 


... On Wilson-Snyder Process Pumps can be secured through your nearest “Oilwell’’ Branch . 


or direct from WILSON-SNYDER SALES ENGINEERS at. 
. Los Angeles, California . 


. . » Houston, Texas. . 


. . Chicago, Illinois . . 
. . New York, N. Y. 


. Dallas, Texas 
... Tulsa, Oklahoma... 


Pittsburgh, Pa. 


USS, “‘Oilwell’’ and Wilson-Snyder are registered trademarks 


Executive and Export Offices—Dallas, Texas 
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COX TURBINE 
_ FLOWMETERS 


RELIABLE 
RVICEABLE 


Cox Turbine Flowmeters are 
gaining new acceptance with 
engineers and field meter men 
in refineries, pipelines and 
petro-chemical process plants 
as the “‘ideal’’ meter. 


Here’s why: 

e Low first cost 

e Low maintenance 
Easy to install 


Readily replaces existing total- 
izing meters adding flow rate 
and control 


Sustained meter factor over 
wide range of products and 
flow rates 


Excellent repeatability 


Suitable for totalizing, record- 
ing, telemetry, control and 
blending applications 


For detailed information 
write for Handbook on 
Petroleum Measure- - 
ment and Control Sys- 
tems, Bulletin No. 4000. 


C3 OE8 INSTRUMENTS 


GEORGE L. NANKERVIS COMPANY 
15300 Fullerton °¢ 


Subsidiary of 


PENINSULAR METAL PRODUCTS CORP. 


Detroit, Michigan 
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What's Happening 





Refining vs. chemicals 

The chemical industry in 1960 
racked up an average sales gain of 
3.9 percent, but net profits were off 
0.2 percent. In comparison, petroleum 
refining sales increased 3.9 percent, 
even though sales were up only 2.8 
percent. Biggest star in the picture is 
Monsanto, whose purchase of Chem- 
strand moved it ahead of three big 
competitors, Dow, Allied and Olin 
Mathieson, in Fortune magazine’s 
rating of the 500 top U.S. industrial 
firms. Companies are rated on basis 
of sales, net assets, and invested capi- 
tal. 

Here’s breakdown of top 10 U.S. 
chemical firms and how they fared 
in rating: DuPont, 13; Carbide, 24: 
Monsanto, 49: Dow, 54: Allied, 56: 
Olin Mathieson, 66; American Cyan- 
amid, 74: W. R. Grace, 80; Food 
Machinery, 129: and Hercules 
Powder, 139. 


INTERNATIONAL 


Arabs seek economic unity 

Arab economic unity and coopera- 
tion is latest by-word in Middle East. 
Idea would be to consolidate fac- 
tional Arab states into economic co- 
hilition group—help uproot ancient 
political rivalries. The big picture for 
HPI: Integration of all Arabian petro- 
chemical projects—to be proposed 
by Lebanon at Arab Petroleum Con- 
gress in October. Result hoped for: 
Inter-Arab 
ment corporation to set up petro- 


petrochemicals develop- 
chemical projects and oversee pro- 
duction—and joint export agency to 
speak for all Arab producers overseas. 
Smallness of current Arabian petro- 
chemicals industry enhances chance 
proposal. Should all 


Arab states go for idea, it could be 


of success for 


a start toward an economically united 


Arabia. 


Miners want fuels policy 
Mineworkers 


Union is calling for a national fuels 
policy to help the United Kingdom’s 
coal industry compete with oil. The 
union claims that only a Labor gov- 
ernment can give them what they 
want to solve the present coal industry 


sritain’s National 


HypROCARBON 


Continued from Page 43 


Lord Robens, National Coal 
Board chairman, warned the miners 
of a 12-million-ton loss in annual sales 
to industrial firms considering the use 
of oil. 


crisis. 


Fire hits Italian refinery 

A fire caused a 20 to 25-percent 
reduction in operations at Mobil 
Italiana’s Naples refinery in July. 
Caused by a leak in a heat exchange 
system, the fire knocked out a TCC 
unit in the 85,000-bpd plant. The 
company expects repair work to take 
from 20 to 30 days. 


GOVERNMENT 


Teeth for trustbusters 

Mergers, joint enterprises and stock 
manipulations have eye of Senator 
Kefauver (D-Tenn.) as he introduces 
four bills to strengthen anti-trust laws. 
Proposals, made in both houses of 
Congress, ask stiffer penalties for anti- 
trust violation, require corporate offi- 
cials at all levels to report violations, 
and force companies to swear there 
was no collusion in making identical 
bids. 

Here’s the breakdown: Bill No. 1 
Increase fine for violation of trade- 
restraint and monopoly clauses in 
Sherman Act, from $50,000 to $100,- 
000, and 10-year prison sentence and 
$500,000 fine on second offense; Bill 
No. 2—Price fixing and market allo- 
cation violations would draw $100.000 
fine and year in jail for individual 
violators, and $500,000 fine for cor- 
porations; Bill No. 3—Corporate offi- 
cers must take steps to stop violations 
they know about, or report it to 
authorities; Bill No. 4—Federal pro- 
curement officers must get certificates 
of non-collusion from bidders who 
quote prices identical to competitors 
during previous two years. 


Gulf Oil sues OCAW 

Gulf Oil is asking $500,000 punitive 
and actual damages in connection 
with “work stoppage” in a suit filed 
against OCAW. Entered at U.S. Dis- 
trict Court in Philadelphia, the suit 
accuses OCAW members of breaching 
a no-strike-no-lockout clause of their 
contract in violation of Section 301, 
National Management Relations Act 
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now ...UOP offers 
18 ADDITIVES for petroleum 
product quality control 


From Down-hole to engine combustion there is a UOP 
additive or combination of additives for the efficient 
protection of your petroleum products. 


OXIDATION INHIBITORS 


LUBRICANT ANTIOXIDANTS 


ose] ai dek-iie], Ml iail-imged t-) 


COPPER DEACTIVATORS 


FUEL OIL ADDITIVES 


UOP PRODUCT 
SPECIALISTS 


Universal maintains a staff of 
product specialists located in 
strategic areas of the world. These 
specialists are available to analyze 
your product quality problems and 
recommend the most effective and economical 


lution. Call it 
solution. Cell or write our UNIVERSAL OIL PRODUCTS ComPAny 


Products Department. 
30 Algonquin Road, Des Plaines, Illinois, U.S.A. 
® WHERE RESEARCH TODAY MEANS PROGRESS TOMORROW 
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here's a 
tip“on. thermocouple 
performance 


1. In ungrounded junctions, 
maximum rate of response is 
achieved through maintenance of 
true cylindrical sections. Well 

* closures are the same thickness 
The Conax tip — as sheaths. (Grounded 
highest rafe of response, maximum junctions also provided.) 


accuracy, minimal downtime 
Eliminates oxidation and danger 
of collapse by isolating the 


MINERAL-INSULATED THERMOCOUPLES 


If you “*X-RAYED" your thermocouples would you 
find these costly hazards? 


1. Plug and ball welds, the mark of ordinary thermo- 
couples mean slow response. 2. Air gaps create three 
dangers: — Oxidation that leads to thermocouple break- 
down; sheath tip collapse under pressure; vibration 
damage to thermocouple tip. 3. Torch welding of hot 
junctions and well closures requires fluxes which corrode 


metal and contaminate insulation. ; ge 
ordinary thermocouple tip — 
slow, inaccurate, short-lived. 


TAKE A TIP — GET ALL THE FACTS ON: 


CON-O-CLAD... 


ask for catalog 300 


THERMOCOUPLE ASSEMBLIES . 


ask for catalog 1890 


ELECTRODE GLANDS... 


ask for catalog 960 


Happenings .. . 





of 1947. Says OCAW: Gulf fired 
about 110 employes of the terminal 
involved in the suit. 


Depreciation reform ahead 

Watch for an over-all reform of de- 
preciation laws applying to new plants 
and equipment, possibly early next 
year. At present, House Ways and 
Means Committee and Treasury De- 
partment are seriously considering 
7-percent, across-board tax credit for 
equipment and plants. How it would 
work: A firm would be allowed to 
subtract from its yearly taxes 7 per- 
cent of the amount it spent that year 
on new plants and equipment. 

Washington sources feel the Presi- 
dent would accept the new plan in 
lieu of his unpopular tax-credit pro- 
posal. But a real clash is ahead if the 
House rejects Administration’s idea 
of offsetting revenue losses by tighten- 
ing taxes on overseas profits, dividends 
and business deductions. 


NLRB and foreign sailors 

Look for U.S. labor unions to be 
organizing alien crew members of 
U.S. ships registered in foreign coun- 
tries. The right was obtained by a 
decision (2-1 vote) from National 
Labor Relations Board. 

In the case of foreign-owned ships: 
“the foreign incorporation of the 
nominal owner and operator of a 
vessel cannot bar the jurisdiction of 
the act over an operation otherwise 
within the coverage of its provisions, 


NLRB proclaimed. 


OCAW wins one for Signal 

In labor relations, talk of the HPI 
is OCAW’s victory over Signal Oil & 
Gas, Houston, via NLRB ruling al- 
leging unfair labor practices. Board 
issued cease and desist order, restrain- 
ing Signal from: 

® Recognizing Employes Repre- 
sentation Federation or any other 
labor organization as exclusive repre- 
sentative of workers concerning griev- 
ances, wages, labor disputes and othe 
employment conditions until NLRB 
certifies group. 

@ Giving effect to bargaining agree- 
ment with ERF until certification by 
NLRB. 


@ Interference or coercion of em- 
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NEWS YOU CAN USE ABOUT ENGINE AND COMPRESSOR PERFORMANCE 


Why these packing rings are 


hermetically sealed 
= = 


No doubt about it, these Cook packing 
rings have received very special treatment. 

Immediately after manufacture, they were care- 
fully inspected, oiled, then hermetically sealed in a 
plastic bag to protect against dirt, moisture, and 
damaging corrosive atmospheres, You can be sure 
that the quality and precision of these Cook rings will 
not deteriorate before they’re put into service. 

This “red carpet” handling of a very important 
item is but another example of Cook’s attention to 
detail — resulting in continued superiority of the 
finished product. 

Cook packing rings are precision made to always 
give you a perfect seal — no matter how difficult the 
special sealing requirements of your application. Ask 
a C. Lee Cook representative for complete informa- 


tion. Or, write C. Lee Cook Division, Dover Corpora- er i D>) 
tion, 950 South 8th Street, Louisville, Kentucky. Dover) 
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oxboro Electronic Consotrols* 


s 


100% solid state instruments, like this Foxboro 
Type 613 d/p Cell* Flow Transmitter, were used 
in all control loops to assure instant transmission 


over long distances. *Reg. U.S. Pat. Off. 


Fifteen-foot Foxboro Electronic Console permits 
fast scanning of instruments — gives dependable 
control of Alkart} unit, styrene plant, and steam 
plant for Cosden Petroleum. 





TUniversal Oil Products Co, 
— Process Licensor 

Badger Manufacturing Co, 

— Contracting Engineers 





panel length 66% for Cosden Petroleum 


Panel planned for 45 feet, then reduced to 15 feet 
with Foxboro “small case” Electronic Consotrols 


Space saving has taken on a new meaning at Cosden 
Petroleum Corp. At Cosden’s Big Spring, Texas 
refinery, an Alkar unit, a styrene plant, and a steam 
plant are all electronically controlled by one 15-foot 
Foxboro Modular Console. 

When Cosden Petroleum specified Foxboro “small 
case” Electronic Consotrols and modular consoles, 
30 feet of panel space were eliminated for a con- 
siderable saving in building construction costs alone. 

What’s more, Foxboro packed 61 Electronic Con- 
sotrol Controllers, plus 100 indicating and recording 
points into the 15-foot panel — and there’s still 
room to spare for tomorrow’s instrumentation needs! 
Spare panel cut-outs for 35 more controllers and 9 


more recorders are pre-wired and ready for service. 
All Cosden needs to do is hook up the transmitter 
leads at the bottom of the cabinet and slip the 
recorder or controller into the panel. 

Maintenance men also like the easy way they can 
transfer instruments on the modular console. Instru- 
ments slide in and out of their housings as easily as 
drawers. A simple plug-in connection puts the in- 
struments into action. 

You too, can save space, save time, save money 
— with Foxboro Electronic Consotrols. 

Write for Bulletin 9-12. The Foxboro Company, 
748 Neponset Avenue, Foxboro, Massachusetts, 

*Reg. U.S. Pat. Off. 





Happenings... 





up to 20% in over-all installation costs 


ployes with respect to right of self- 
WITH ua al GRI PSTEEL organization or joining of any labor 
organization to choose collective bar- 


the improved Surface Armor for reinforcing gaining agent. 


and retaining castable linings. 


Unique design brings you these exclusive advantages: - Changing Times - 


© LANCES — Two internal lances in each hex reinforce and Panama Refining & Petrochemical 
lock castable positively in place. changes its name to Golden Eagle 
© LARGE GROUT HOLES — Permit easier flow of liner mate- Refining of Panama. The company 
rial and produce stronger bond. has its headquarters in Panama City, 
e@ ELONGATED HEXES — Permits easier installation of liner Panama. 


material and more uniform lining. OCAW Local 12-234 is ruled in 


@ LIGHTER WEIGHT — The greater retentive properties of | contempt of court for violating tem- 
Gripsteel result in lower steel-to-castable weight ratio. 





porary restraining order banning 
@ LARGER PANELS — Up to 5’ x 15’— Fewer pieces to handle; | mass picketing at Sinclair Refining’s 


economical cutting. Marcus Hook, Pa., refinery. A Dela- 


re C » Court judge fined the 

Please send me a free sample of Bufnel GRIPSTEEL [_] - Steel Grid ( - Lance Grid ( and a copy of your ware C ounty C ourt judge fi 2 
latest technical brochure. local and its president, together, $50,- 

nent | 000. . 
Recent report shows U.S. Justice 
Department has “no comment” about 
CITY ZONE STATE | antitrusters investigating allegations 
of asphalt price-fixing in Southern 


Florida. 
Butne af COMPANY A two-year labor contract is signed 


MANUFACTURERS OF A COMPLETE LINE OF SURFACE ARMOR by Petroleos Mexicanos and Mexican 
f SMITH INDUSTRIES 4 2 ? 


ADDRESS 


Oil Workers Union granting a 10- 
SANTA FE SPRINGS, CALIFORNIA percent pay raise plus other benefits 
to Pemex workers. Pemex employs 


40.000 persons. 
HOW COMPLEX Ths 200 celia Raced of conde 





ARE YOUR FILTERING AND oil is processed at Tidewater Oil’s 
Delaware refinery. The milestone was 
STRAINING PROBLEMS? passed less than five years after the 
refinery began operations. The plant’s 
Complexity in filtering and straining problems de- capacity is 150,000 bpd. 
mands woven wire cloth. For this medium favors Natural Gas Processors Association 
high, uninterrupted flow ... is stable and will not (formerly Natural Gasoline Associa- 
creep ... is versatile and can be fabricated to meet | tion of America) is a winner in 1962 
exacting requirements. | Association Award competition, Na- 
Cleveland Wire Cloth has the experience and facilities | “onal Safety Council. Formal pres- 
to solve your filtering and straining problems. We entation will be made April 26, 1962, 
match your specifications in any metal or alloy...in | 3! NGPA’s annual convention, Den- 
any mesh count and mesh size. Will fabricate single — 
and multi-screen strainers in any shape or size. Write | —— — — 
for Bulletin describing woven wire screens for filter- | 
log and cnaiaing. | REFRACTORY HAYDITE 
Makes Higher 
Heat Resistant Concrete 
Haydite a used with Lumnite cement 
produces actory concrete suitable for sus- 
tained temperatures up to 1800-2000° F., 
which makes it excellent for tubular heaters, 
ducts, flues, stacks and catalytic crackers. 
Weighing from 30 to 40 per cent less than 
ordinary aggregate concrete, Haydite is ex- 
ceedingly strong. It has excellent insulating 
pranercee and withstands ers of up te 
— nds per square inch. Write today for 
ce folder and complete itormetion about 


pe Refractory Haydite. 
We sell direct to you. 


THE CLEVELAND WIRE oor | _ ee 


‘and MANUFACTURING eee, | 
3571 E. 78th Street + Cleveland 5, Ohio + Di 1-1832 








2440 Pennwey Phone GRend 1-2570 


For more data on advertised products, use cards, last page. HypROcARBON ProcessING & PETROLEUM REFINER 





CONTROL... essential element in efficiency! 


“Efficiency is the capacity to produce desired results.’’ On this thesis lies Brown & Root’s ability to 
satisfy clients. A Under its own roof . . . with its own personnel and equipment Brown & Root has the 
capability of a ‘“‘turnkey’’ job. From preliminary engineering through final design . . . through purchasing, 
expediting, logistic support and the manifold phases of construction, every step of the way is carefully 


controlled. This control can be interpreted in fast economical completion for you. A If your organization 
is planning new construction or plant expansion, you will profit by talking to the man from Brown & Root. 


BROWNsROOI: 


ENGINEERS « CONSTRUCTORS 


NEW YORK TORONTO 

LONDON EDMONTON 

MONTREAL SAO PAULO 
WASHINGTON 


POST OFFICE BOX 3, HOUSTON 1, TEXAS * CABLE ADDRESS: BROWNBILT 
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o 
a) i phe Meetings Calendar 
August 

Society of Automotive Engineers, National West Coast Meeting, Sher- 

aton Hotel, Portland, Ore. 
5-17. .....Cryogenic Engineering Conference, University of Michigan, Ann Arbor, 

Mi h. 
| American Chemical Society, Fall Meeting, Chicago, III. 

ACS, National Chemical Exposition, Chicago Amphitheater, Chicago, III. 
Instrument Society of America, Fall Instrument-Automation Conference, 
& Exhibit, Biltmore Hotel, Memorial Sports Arena, Los Angeles, Calif. 
- ....Natural Gas Processors Association, Rocky Mountain Regional Meet, 


Northern Hotel, Billings, Mont. 
ASME, AIEE, Engineering Management Conference, The Roosevelt 
Hotel, New York City. 
.National Petroleum Refiners Association, Rocky Mountain Regional 
Technical-Industrial Relations Meeting, Henning Hotel, Casper, Wyo. 
3 ASME, Petroleum Mechanical Engineering Conference, Hotel Muehle- 
bach, Kansas City, Mo. 
ee American Institute of Chemical Engineers, National Meeting, Lake Placid 
Club, Lake Placid, N.Y. 
24-29......American Society for Testing Materials, Committee D-2 on Petroleum 
Products and Lubricants, Statler Hotel, Detroit, Mich. 
“ee American Welding Society, Fall Meeting, Adolphus Hotel, Dallas, Texas. 








October 


.. ASME, Process Industries Conference, Shamrock Hilton Hotel, Houston. 
Texas. 
*NPRA, Waste Disposal and Stream Pollution Conference. Hotel Lassen, 
Wichita, Kan. 
replacement California Natural Gasoline Association, Annual Fall Meeting, Lafayette 
modernization Hotel, Long Beach, Calif. 
7 2. a National Association of Corrosion Engineers, South Central Region Con- 
ference and Exhibition, Shamrock Hilton Hotel, Houston, Texas. 
e Experience with all makes and 25-26 *NPRA, Annual Question and Answer Session on Refining Technology, 
models of cooling towers Rufus Garrett Hotel, El Dorado, Ark. 7 
..**NGPA, Southern Regional Meeting, Carlton Hotel, Tyler, Texas. 


© No job too large for a Fluor Cooling National Lubricating Grease Institute, Annual Meeting, Rice Hotel. 
Tower Repair Crew Jov. Houston, Texas. 





If your installation has been dam- 
aged by fire, storm, age, or chemi- 
cal deterioration, or if your old 
tower has lost efficiency and is in 
need of modernization, a Fluor 
Repair Crew will have it in top 
working order with a minimum 
amount of down time. All work is 
accomplished in complete accord- 
ance with local building codes and 
modern cooling tower practices. 


SAE, National Fuels & Lubricants Meeting, Shamrock Hilton Hotel, 
Houston, Texas. 


American Petroleum Institute, Annual Meeting, Conrad Hilton Hotel, 
Chicago, IIl. 

**NGPA, Panhandle Plains Regional Meeting, Herring Hotel, Amarillo. 
Texas. 


ASME, Winter Annual Meeting, Statler Hilton Hotel, New York, N. Y. 


Exposition of Chemical Industries, New York Coliseum, New York, N. Y. 
Fluor Cooling Tower Repair Offices: 


HOUSTONe LOS ANGELES e NEW YORK 
CHICAGO 


= = Ag eat ye Sw a ; AIChE, Annual Meeting, Hotel Commodore, New York, N.Y. 
8 v 8 4 ow 8. aT . . ° var 
ee a ee ..*NPRA, Computer Conference for Refiners, Hotel Tulsa, Tulsa, Okla. 








COOLING 


miele) « TOWERS January oa 
8-12......SAE, Annual Meeting, Cobo Hall, Detroit, Mich. 


A division of The FLUOR CORPORATION, Ltd. 


GENERAL OFFICES: anal ’ — 
P.O. BOX 1267, bel *NPRA—National Petroleum Refiners Association. 


SANTA ROSA, CALIFORNIA setts cPe"* | **NGPA—Natural Gas Processors Association. 
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Send for New data on 
a GROVE Reducing and 
| 


lez! 
MES ie Back Pressure Regulators 
pa i Si 


FOR PILOT PLANTS and REFINERIES 


GROVE SMALL VOLUME REGULATORS 


Small, hand adjusted, panel mounted 
models 16 and M6300 class for 
reducing and back pressure service. 
Feature nylon diaphragms or Kel-F 
on special order. 18/8 stainless for 
all parts in the flow stream. 


GROVE MITY-MITE® REGULATORS 


Miniaturized, extremely accurate. 
Reducing model 94W features nitrile 
rubber diaphragm, Viton diaphragms 
on special order. Back pressure Model 
90 has nitrile rubber diaphragm, 

91 features Teflon diaphragm. 
Aluminum alloys or 18/8 stainless. 


GROVE FLEXFLO® REGULATORS 


For reducing, back pressure and relief 
service. 2”*to 12”. Self-operated, pilot- 
operated or use with Grove electric, 
pneumatic or hydraulic operators. 


GROVE POWREACTOR® REGULATORS 


Self-contained, direct acting reducing 
regulators. Type W, externally dome loaded. 
Proved in critical aerospace propellant 
handling systems. Wide range of 

body and diaphragm materials. 


Please send me Technical Data on these Grove products for Pilot Plants 
GROVE REGULA I ORS and Refineries. 


( ) Grove #16 and M6300 Class Loaders ( ) Grove Flexfio 
( ) 


Grove Powreactor 


ea-4ehad VALVE AND REGULATOR COMPANY ( ) Grove #90, 91, 94W Mity-Mite Regulators 


6529A Hollis Street, Oakiand 8, Calif Name. 








Offices throughout the S. and in Western Canada Company. 
Address 
City. 














Men in HP 1... 





Dr. Alexander Lewis, Jr., a Gulf 
Oil Corp. vice president, has been 


Cotton 


selected to head 
Gulf’s Petrochemi- 
cals Department. 
Ernest Cotton, a 
coordinator, will 
handle the firm’s 
refining activities. 
K. S. Manning, also 
a Gulf coordinator, 
will supervise prod- 
uct supply func- 
tions. All three men 
will be members of Gulf’s administra- 
tion committee in Pittsburgh. 


Manning 


Dr. Roger M. Nagel has been pro- 
moted to supervisor of polyolefin de- 
velopment, Petro-Tex Chemical Corp. 
He will headquarter at Food Machin- 
ery and Chemical Corp.’s Chemical 
Research and Development Center, 
Princeton, N. J. 


James W. Johnstone, Jr., has been 
named assistant to the president, The 
Atlantic Refining Co. He succeeds 
Leslie A. Webb, who was recently ap- 
pointed manager of corporate plan- 
ning services. 


Paul B. Weisz has been appointed 
senior scientist, Socony Mobil Oil Co. 
He is with the Research Department’s 
laboratory in Paulsboro, N. J. The 
post of senior scientist is held only by 
researchers with outstanding ability in 
originating and carrying out long- 
range research. 


M. G. Glasscock has joined the Cen- 
tral Technical Division, Humble Oil 
& Refining Co.’s Baytown, Texas, re- 
finery. D. C. Courtney has been 
transferred to that division from Esso 
Research and Engineering Co. 


190 


Reid Brazell, president of Leonard 
Refineries, Inc., has been elected the 
first president, National Petroleum 
Refiners Association, recently formed 
by a merger of National Petroleum 
Association and Western Petroleum 
Refiners Association. Eight vice presi- 
dents have been elected to represent 
each of the principal refining areas 
in the country. They are: R. D. Bent, 
The Atlantic Refining Co.; S. D. 
Breitweiser, DX Sunray Oil Co.; 
Walter Famariss, Jr., Famariss Oil 
& Refining Co.; L. E. Kincannon, 
Rock Island Refining Corp.; W. C. 
Norman, Colorado Oil & Gas Corp.; 
G. A. Olsen, Sunland Refining Corp.; 
L. W. Robbie, Texas City Refining, 
Inc.; and John E. Selden, South Penn 
Oil Co. 


A. S. C. Hulton has been elected 
president and a director of Asiatic 
Petroleum Corp. He succeeds David 
H. Barran, who has been appointed 
managing director, Royal Dutch/ 
Shell Group in London. Hulton has 
also been appointed a director of 
Shell Caribbean Petroleum Co. and 
chairman of the executive committee 
of the board. 


S. M, Frank has been appointed man- 
ager, Organic Chemicals Division, 
The M. W. Kellogg 
Co., New York. 
Frank will direct 
the division and 
will handle eco- 
and _ techni- 
cal evaluation and 
development of 


nomic 


process designs for 
chemical 
plants. He joined 
Frank Kellogg in 1950. 
Since then he has been working with 
the evaluation and development of 
commercial process designs for the 
production of ethylene, phenol, cu- 
mene, ammonia, butadiene, urea, and 
butylenes. 


organic 


Joseph W. Calby has been named 
manufacturing coordinator, Enjay 
Chemical Co.’s plastics and resins 
divisions. He replaces Fred T. Philips, 
who will return to Humble Oil & Re- 


fining Co.’s Baytown, Texas, refinery. 


Dr. F. W. Stavely, who directed the 
discovery of The Firestone Tire & 
Rubber Co.’s stereospecific synthetic 
rubbers, has retired as director of re- 
search for the firm. Ernest T. Hand- 
ley, formerly executive vice president, 
Plastics and Synthetic Fibers Divi- 
sion, has succeeded Stavely. Dr. 
Stavely joined Firestone in 1922 and 
had been research director since 


1945. 


Richard L. Davis has been appointed 
assistant to the executive vice presi- 
dent, Standard Oil Co. (Indiana). He 
succeeds Robert L. Gillis, who has 
been named marketing director of 
Amoco Italia, S.p.A., the company’s 
refining and marketing subsidiary in 
Italy. 


C. H. Nelson has been promoted to 

economics analyst, Gulf Oil Corp.’s 

Domestic Manu- 

facturing Depart- 

ment, Houston. He 

was formerly su- 

pervisor of the 

economics section, 

Planning and Eco- 

nomics Division, at 

Gulf’s Port Arthur, 

Texas, refinery. He 

joined Gulf in 1952 

Nelson at the Port Arthur 

refinery as a junior chemical engi- 
neer, Laboratory Department. 


J. W. Vaiden, senior vice president, 
manufacturing, Skelly Oil Co., plans 
to retire February 1, 1962. He will 
serve as an advisor to Howard H. 
Belew, who has been named manu- 
facturing general manager, until his 
retirement. 

Dr. Arthur L. Down has been ap- 
pointed general manager, Texaco, 
Inc.’s, Trinidad operations. He was 
formerly manager, Trinidad Research 
and Technical Department. 


Miles N. Clair, president, The 
Thompson & Lichtner Co., Inc., 
Brookline, Mass., has been elected 
president, American Society for Test- 
ing Materials for a one-year term. 
Alfred C. Webber, assistant to the 
laboratory director, Research and 
Development Division, Polychemicals 
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prolongs 
life 
of 
pipelines, 
fittings 
and 
pumps... 
saves 
downtime... 
cuts 
maintenance 
costs! 


cor 
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These 11 product transfer lines — some over 1,000 feet long 
— handle flow at the rate of 1,600 gpm each, yet Hydril Surge 
Absorbers enable them to be closed in a fraction of a second 
without over-pressuring lines, fittings or metering equipment. 


aanae TYPE “K” SURGE ABSORBER 


smooths out shock and pulsation in pipelines 


QUICK-CLOSING VALVEs and piston-ty pe pumps punish pipelines by imposing 
sudden peak pressure loads. Unless these surges can be absorbed or 
smoothed out, pipe and fittings are exposed to stresses which 

may cause costly failure. 

Hydril Type “K” Surge Abso.. .~ are successfully controlling 
many types of line surge and pulsation in petroleum product handling 
lines, water pumping systems and oilwell repressuring programs. 
Simple design and construction assures long, trouble- 
free operation. This same oil field-proven Hydril 
design has been used for many years as a pulsation 
dampener on high-pressure oilwell mud pumps. 

Servicing, though rarely required, is readily performed 
without special tools and without shutting down 

the system or removing the unit from the line. 
Available in a wide range of sizes and 

pressure ratings. 


Another dependable Hydril pressure-control product 
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Men... 


| 7 

| Department, E. I. du Pont de 
| Nemours and Co., Inc., has been 
named society vice president. 


R. K. Turner has been elected a vice 
president, Union Carbide Corp. and 
| William B. Humes has been ap- 
pointed president of Union Carbide 
Plastics Co., division of the corpora- 
| tion. Turner joined Union Carbide at 
| Clendenin, W. Va., in 1924. Humes 
| joined the company in 1944 at Oak 
Ridge, Tenn. 


| H. Wilkinson has been elected to 
| the board of directors, Shell Oil Co. 
A managing di- 
rector of Royal 
Dutch/Shell Group 
of Companies and 
Shell Transport 
6 i: oe BR 2 ‘ cass whe ; and Trading Co., 
a ew Ltd., he replaces 
Pulsafeeder compounds chlorine dioxide Bain oa pa 
p has resigned to be 
. : = chairman of the 
bleach in perfect proportion without leakage : board, Shell Trans 
Wilkinson port and Trading. 
For Nekoosa-Edwards Paper Company, a special quintuplex 
Pulsafeeder provides continuous production of a bleaching com- K. Dexter Miller has been appointed 
pound that is too unstable to store. Each of the five heads is director of mechanical engineering 
independently adjustable to meter out the proper proportion development, The M. W. Kellogg Co. 
of water, sodium chlorate, sulphuric acid, and two additions of pac will be osu for - 
methanol. Result: a critically precise formulation of chlorine ' Pee Get. — on hes 
dioxide, with total output controlled by a single variable speed ee ee 
drive to keep pace with process rate. Never a drop of leakage 
. . . never a trace of corrosion . . . in yresident, California Natural Gaso- 
over four years of steady use! line heuiecbatiaths A Mer viniealinen 
PULSAFEEDER IS The harder your materials are to | of the association, Boykin is a staff 
THE METERING PUMP handle, and the tighter your toler- engineer with Humble Oil & Refining 
THAT: ances, the more you need a Pulsa- Co. He will serve for the fiscal year 
withstands the hardest-to- feeder. Choose from today’s most com- | 1961-1962. 
handle materials you can plete line—in flow rates from a few 


feed into it... : assist: Sj ngi- 
drops to 15.7 gallons per minute— Ed A. Meaney, assistant design eng! 
neer, has been promoted to associate 


Robert Boykin has been elected 





meters them at critically ‘ - 
contzelied Gow rates... with reagent heads resistant to any 


never leaks a drop... material you use. 
and completely seals pump- 
ing fluids from process ma- WRITE for Catalog 59. Lapp 


terials so there can never Insulator Co.. Inc. Process 
be a trace of an y 


contamination. Equipment Division, 1520 
Poplar Street, LeRoy, 

New York. Donald R. Gaylord has joined the 

Production Technical Service Depart- 

ment at Monstanto Chemical Co.’s 

Plastics Division plant, Springfield, 


Mass. 


design engineer, American Oil Co.’s 
Texas City refinery. Hal E. Parrish, 
assistant construction and mainte- 
nance engineer, has been named asso- 
ciate construction and maintenance 





engineer. 





N. E. Luker has been promoted to 
senior mechanical engineer, control 
systems engineering section, Central 
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Only 
Two Bolts- 
Higher 
Pressure 
Rating 








Taper angle of seal-ring 
lips is slightly less than 
that of mating hubs. Tight 
clamp causes seal 
lips to deflect, form 
ing seal by spring action 








GRAYLOC® Pipe Connections can be assembled 
in less than 1/3 the time required for a comparable 
flanged assembly — yet GRAYLOC Connections pro- 
vide as much as twice the maximum pressure rating. 


An all steel assembly, GRAYLOC incorporates 
a pressure aided seal that can be quickly and easily 
disconnected — the seal ring is completely re-usable. 
GRAYLOC connections are smaller in size and lighter 
in weight than any other comparably rated connection. 


GRAYLOC Connections are manufactured in 
standard stock sizes from 1” to 30”, with special sizes 
available on request. Highly corrosion resistant metals 
are available on short notice. 


GRAYLOC Pipe Connections can save you assem- 
bly and maintenance time, space and money. Write 
today for specific engineering information and your 
copy of the new GRAYLOC catalog. 


GRAYLOC SALES DIVISION 


EDD Fol Company 


6111 P. O. BOX 2291 * HOUSTON 1, TEXAS * Riverside 7-1240 
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Kellogg Lube Plants: Two Basic 





VACUUM 
DISTILLATION 





Light Neutral 





Medium Neutral 










Reduced Heavy Neutral 


Crude 






Cylinder 
Stock 


PROPANE 


Propanem> 










EXTRACTION 


(for Fuel Oil or 
Carbon Black) 


DEASPHALTING 


Asphalt or Resin 


FINAL 
TREATING 


DEWAXING 







Light Neutral 


Heavy Neutral 


Bright Stock 












Extract RECRYSTALLIZATION 


Hard Wax 


Soft Wax 


PROPANE DEASPHALTING 


To refiners processing lube-bearing crudes, a 
Kellogg-designed lube plant can offer an attrac- 
tive route to increased profits. To refiners cur- 
rently processing lube fractions in older equip- 
ment, a Kellogg-designed revamp or expansion 
can mean lower operating cost per barrel. 
Kellogg offers two basic routes to lube oil pro- 


duction, each of which can be tailored to meet 
individual marketing needs. 

The first is based upon propane deasphalting, 
a continuous process designed to separate cylin- 
der stock from vacuum tower bottoms. Cylinder 
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stock and raw neutrals from the vacuum unit 
are then processed to produce blending stocks 
having improved viscosity index, color, and oxi- 
dation stability. In cases where waxy stocks are 
processed, dewaxing is employed to separate 
high-pour waxy materials from lube fractions. 
If desired, a recrystallization step can be added 
to recover valuable hard waxes. 

The second route is based upon propane frac- 
tionation. Both heavy neutral and cylinder 
stock are separated from vacuum residue 
through use of a two-stage deasphalting sys- 


HyprocarBon Processinc & PerroLeum REFINER 





Medium Neutral 


routes to Increased Profits... 








VACUUM 
DISTILLATION 





Reduced 
Crude 


Propane cod 


tem. This route is recommended for client situa- 
tions requiring a high yield of high quality 
heavy neutral. 

The two basic flowsheets shown are backed 
by Kellogg’s 30 years of experience in lube proc- 
essing and embody a number of major improve- 
ments in engineering design—fruits of a contin- 
uing development program. These improve- 
ments—such as use of multiple-effect solvent 
evaporators and centrifugal contactors in phenol 
extraction units—make investment in a modern 
lube plant more attractive than ever before. 
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Light Neutral 


Medium Neutral 


Heavy Neutra! 






PROPANE 
FRACTIONATION 


PROPANE FRACTIONATION 












To EXTRACTION 
and DEWAXING 













Cylinder 
Stock 








Asphalt or Resin 


Since 1930, Kellogg has engineered and/or 
built 100 basic lube oil units. For further infor- 
mation on how this experience can be brought 
to bear on your lube plant needs, you are cor- 
dially invited to discuss your needs with Kel- 
logg’s lube oil specialists. 

THE M. W. KELLOGG COMPANY 


711 Third Ave., New York 17. A subsidiary of Pullman Incorporated 
The Canadian Kellogg Company, Ltd., Toronto 

Kellogg International Corporation, London 

Societe Kellogg, Paris 

Kellogg Pan American Corp., Buenos Aires 

Compania Kellogg de Venezuela, Caracas 

Companhia Kellogg Brasileira, Rio de Janeiro 
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dies your first requirement of a gage for determining 
liquid levels in tanks, pressure vessels, boilers, evaporators 
and other fluid containers is Accuracy. The design, materials 
and craftsmanship incorporated in the construction of Pen- 
berthy liquid level gage sets guarantee you clearer visibility, 
unmatched accuracy .. . at temperatures from sub-zero to 
750°F. And Penberthy stands behind that statement with a 
74-year reputation for unquestioned leadership in gage devel- 
opment and manufacturing. 


You may be sure, too, that Penberthy gages are built to sim- 
plify service, reduce maintenance, minimize blowout hazard 
and, above all, to last longer. Want more information? Mail 
coupon today. 


PENBERTHY MANUFACTURING COMPANY 


Division of Buffalo-Eclipse Corporation 
PROPHETSTOWN, ILLINOIS 


SALES OFFICE: 2660 E. GRAND BLVD., DETROIT 11, MICH. 


LOOK TO PENBERTHY FOR JET PUMPS, T00 


WRITE OR CALL PENBERTHY TODAY FOR COMPLETE INFORMATION 


For more data on advertised products, use cards, last page. 
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Men... 


Technical Division, Humble Oil & 
Refining Co.’s Baytown, Texas, re- 
finery. He develops and designs con- 
trol systems for new process units 
and for revisions to existing units. 


Simon Askin, president, chief execu- 
tive officer and director of Heyden 
Newport Chemical Corp., has been 
elected president, Armed Forces 
Chemical Association. Askin, elected 
for a two-year term, succeeds Dr. 
Wendell F. Jackson of E. I. duPont de 


Nemours & Co.’s Research Division. 


Enrico Pelitti has been appointed 
manager, Phosphate Division, The 
Chemical and In- 
dustrial Corp., Cin- 
cinnati, Ohio, and 
its subsidiary, Gird- 
ler Corp., Louis- 
ville, Ky. The 


a Phosphate Division 
, specializes in de- 

signing and con- 

t } structing nitrophos- 


phate plants. 
Pelitti Pelitti, who re- 
ceived his engineering degrees in Italy, 
was with Chemical Construction 
Corp., New York, in charge of its 
phosphate section, before joining 
C&I. He was also with Dorr Co. and 
Dorr-Oliver, Inc., for about 12 years 
designing fertilizer plants. 


Leslie A. Webb has been made man- 
ager of corporate planning services, 
The Atlantic Refining Co. He has 
been assistant to the president since 
1952. He will head the coordinated 
planning and economics and the sys- 
tems planning departments. He joined 
Atlantic in 1928. 


Samuel G. Lasky, Denver, Colo., 
has been appointed assistant director, 
U.S. Department of Interior’s Office 
of Coal Research. Lasky has been 
with the department for 30 years. 


Dr. Herman F. Mark, founder and 
director of the Polymer Research In- 
stitute, Polytechnic Institute of 
Brooklyn, has been named Dean of 
the Faculty by the Polytechnic board 
of trustees. 


H. E. Hughes, manager of Shell 
Chemical Co.’s polyisoprene rubber 
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INSTALL J-M V-TITE® GASKETS 
Right to start with...right to stay with 


F YOU ARE CONCERNED with the de- 

sign or maintenance of ring-type 
joints, it will pay you to insist on the 
tighter, more efficient and longer- 
lasting seal you get with J-M’s 
V-Tite design. 

If it’s your job to keep this equip- 
ment operating at top efficiency, 
here’s a good point to remember: the 
gaskets that are right to start with 
... are right to stay with. 

V-Tite Gaskets are “right’’ be- 


V-Tite Gaskets meet MD) specifications 
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cause every step in their manufac- 
ture is meticulously performed. Close 
tolerances are rigidly maintained 
for matching of rings with flange 
grooves. Carefully-controlled an- 
nealing keeps gasket hardness well 
below flange hardness... to assure 
proper flow and sealing without 
damaging the flange surfaces. Con- 
tact surfaces are smoothly finished 
... with no ridges, no tool or chatter 
marks that cause joint leakage. 


J OHNS-MANVILLE 


For more data on advertised products, use cards, last page. 


J-M produces a wide selection of 
custom-designed and standard gas- 
kets in any material, dimension or 
cross-section you require... includ- 
ing the new pressure-actuated BX 
Ring Gasket for extreme pressure 
service up to 15,000 psi at tempera- 
tures up to 250 F. 

Complete information from your 
J-M Distributor. Or write to Johns- 
Manville, Box 359, New York 16, N.Y. 
In Canada: Port Credit, Ontario. 


JOHNS MANVILLE 
PRODUCTS 
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This wirrue trap does 2 ESIG trapping job_ 
and reduces the cost of discharging condensate 


NICHOLSON 


) NA50 


THERMOSTATIC 
STEAM TRAP 


.. All steel construction for rugged 
durability. 


. Design simplified for quick, low 
cost maintenance. 


.. Compact, lightweight, easily in- 
stalled. Can be inspected with- 
out breaking pipe connections. 


. Equipped with Nicholson steam- 


saving Baffle*. ~~! 


el 


For lowest cost-per-pound of condensate handled, this trap is 
by far your best buy. Like all Nicholson Thermostatic Traps, 
it opens ONLY when necessary . . . that is, when sufficient 
condensate collects in trap body to surround the Monel 
bellows . .. ONLY then does the pressure inside the bellows 
reduce below line pressure, the resulting differential causing 
bellows to contract and instantly activate complete discharge. 
Body is cast steel and cover forged steel. Cover screws, valve 
and valve seat are hardened stainless steel. Just one working 
part, so maintenance is practically nil. In 4” and 34” sizes. 
For pressures from vacuum to 150 psig. Write for details, 
including the name of the Nicholson man in your area. 


*Patent applied for The 


Ps ter 
Yeo 


W. H. NICHOLSON and COMPANY 
12 Oregon Street © Wilkes-Barre, Pa. 


For more data on advertised products, use cards, last page. 
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Men... 


plant now under construction near 
Marietta, Ohio, has been named 
manufacturing manager, Synthetic 
Rubber Division, Shell Chemical. 
G. A. White, superintendent of op- 
erations for the Marietta plant, will 
succeed Hughes. Hughes joined Shell 
Oil Co. in 1934 at its Martinez, 
Calif., refinery. 


Don R. Moore has been named plan- 
ning coordinator, Humble Oil & Re- 
fining Co.’s headquarters planning 
management, Houston. In specialty 
products planning, he coordinates the 
long-range plans for Humble’s wax 
and grease business. 
ry AT 

William L. Kent has been promoted 
to senior research associate, Union 
Oil Co. of California’s Research Cen- 
ter, Brea, Calif. 


Ernest A. Sloss has joined the Whit- 
ing, Ind, research laboratories, Amer- 
ican Oil Co. His research will be in 
developing new petroleum-wax prod- 
ucts. 


R. S. Smith has joined Jefferson 
Chemical Co.’s Austin, Texas, lab- 
oratories as senior technical service 
representative, field services section. 
Prior to joining Jefferson Chemical, 
he was with the Chemical Division, 
Armour & Co. 


Atholl McBean, widely known civic 
and business leader, has resigned from 
the board of directors, Standard Oil 
Co. of California, after 19 years on 
the board. 


Dr. Heinz Heinemann has been ap- 
pointed manager of research and de- 
velopment, The M. W. Kellogg Co., 
New York. He joined Kellogg’s re- 
search staff in 1957. Prior to that he 
was in charge of a research section at 
Houdry Process Corp. 


L. S$. Curtis has been named man- 
ager, Baton Rouge, La., office, H. E. 
Bovay, Jr., Consulting Engineers. C. 
E. Craig, Jr., formerly of the Baton 
Rouge office and who has been in 
the Spokane office in charge of 
chemical plant design, will return to 
Baton Rouge later this fall as man- 
ager, Mechanical Department. Re- 
placing Curtis as project manager, 
Richland, Wash., office will be George 





ob 
ae ss 


acts fast: There are times when a valve must shut 

® off NOW! That’s why you'll find Rockwell- 
Nordstrom valves in critical operations everywhere. With their smooth, 
fast quarter turn action and positive shut-off they’re man’s best 
friend in an emergency. It makes a lot of sense to use these same 
Rockwell-Nordstrom valves in all services—they cost no more. We'll 
be happy to send you complete information. 





ROCKWELL- Nordstrom VALVES 


another fine product by 


ROCKWELL 





Write to: 


Rockwell Manufacturing Company 
95-H N. Lexington Ave., Name 
Pittsburgh 8, Pa. 
Canadian Valve Licensee: Company 
Peacock Brothers, Ltd. 

Box 1040, Montreal, Quebec 
Rockwell International, S.A. 
81 Rue de la Servette 
Geneva, Switzerland aes —State__. 


Please send me Bulletin V-217. 


Street__._ 
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C. Love, presently chief engineer at 
Richland. A. H. Kintz will advance 
from senior mechanical engineer to 
chief engineer at Richland. 


M. L. Rosenberg, vice president, 
Neches Butane Products Co., Port 
Neches, Texas, has been elected vice 


Rosenberg Kingsbery 


Gardiner Anderson 


president and general manager, suc- 
ceeding W H. Hoffman, who has re- 
tired. Rosenberg joined Neches Bu- 
tane in 1942 after being with Texaco, 
Inc., since 1923. Henry W. Kingsbery 
has been promoted to superintendent 
of technical services. Harry E. 
Gardiner has been named chief engi- 
neer. Gardiner’s position as chief 
planner has been taken by Howard L. 
Anderson. 


G. A. Mabry has been appointed 
public relations manager, Humble Oil 
& Refining Co.’s Southwest Region. 
Mabry, who joined Humble at the 
Baytown refinery in 1924, has been 
manager, Public Relations and Ad- 
vertising Department, Humble Di- 
vision. 


Thomas M. Bennett has been pro- 
moted to administrative manager, The 
Lummus Co.’s Engineering Develop- 
ment Center. Bennett joined Lummus 
as a research engineer in 1946. Before 
his promotion, he was manager, Pilot 
Plant Construction Department, Engi- 
neering Development Center. 
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R. M. Sharp has been promoted to 
senior chemical engineer, catalytic 
cracking section, Cracking and Light 
Ends Department, Humble Oil & 
Refining Co.’s Baytown, Texas, re- 
finery. He is engaged in studies 
directed toward improving the effi- 
ciency of the plant’s three cat crack- 
ing units. 


L. C. Axelrod has been appointed 
manager, Inorganic Chemicals Divi- 
sion, The M. W. Kellogg Co. Axel- 
rod will head the division, which 
handles economic and technical 
evaluation and development of proc- 
ess designs for inorganic chemical 
plants. 


Dr. J. Z. Pasky has been promoted 
to senior research chemist, chemicals 
exploratory research section, Rich- 
mond Laboratory, California Re- 
search Corp. 


Clifford H. Shumaker, chairman, 
Department of Industrial Engineer- 
ing, Southern Methodist University, 
Dallas, Texas, has been elected presi- 
dent, American Society of Mechani- 
cal Engineers. He will begin his term 
in June 1962. 


Rudolf G. Sonneborn, president 
of Sonneborn Chemical & Refining 
Co., has been appointed chairman. 
William Wishnick, executive vice 
president, Witco Chemical Co., has 
been elected president and chief exec- 
utive officer of Sonneborn, in addition 
to his present post. 


George B. McGuire has joined 
Badger Manufacturing Co. as vice 
president and construction manager, 
foreign and domestic construction 
operations. Prior to joining Badger, 
McGuire was assistant director, Esso 
Research & Engineering Co. 


Ralph H. Bunting and Ralph D. 
Hites have joined the Whiting, Ind., 
research laboratories, American Oil 
Co. Bunting will study new and im- 
proved lubricants for automotive en- 
gines. Hites investigate new 
methods of chemical analysis by infra- 
red and ultraviolet light. 


will 


J. R. Arrington has been named co- 
ordinator of corporate analysis, 
Headquarters Economics and Plan- 
ning Department, Humble Oil & 
Refining Co., Houston. Other de- 
partment appointments include: J. P. 


Hamilton, coordinator of investment 
analysis; W. M. McCardell, coordi- 
nator of long-range planning; and 
Crandall D. Jones, coordinator of re- 
sources economics. 


Arthur C. Borg has been named a 
supervisor of employe relations at the 
Whiting, Ind., research laboratories, 
American Oil Co. Borg has had re- 
search experience with the company 
in the field of lubricants. 


Richard F. Finn has been moved 
from manager of the additives section 
to head of the butyl non-transport 
section, Esso Research and Engineer- 
ing Co. Finn joined Esso Research in 
1951. 


Jack P. Reid, Ponca City, Okla. 
refinery process engineer for Conti- 
nental Oil Co., has been appointed 
chief process engineer for Refineria 
Panama, S.A. 


H. D. Galloway has been elected 
chairman of the board of directors, 
A/S Esso Raffineriet Norge, Nor- 
wegian refining affiliate of Standard 
Oil Co. (New Jersey). 


N. F. Chamberlain has been pro- 
moted to research specialist, Research 
and Development Division, Humble 
Oil & Refining Co.’s Baytown, Texas, 
refinery. He is in research directed 
to the development of analytical ap- 
plications of nuclear magnetic reso- 
nance spectrometry. 


Louis L. Czyzewski, Hilbert J. Ne- 
belsiek and Wilmer M., Duvall 
have been named senior project chem- 
ical engineers at the Whiting, Ind., 
research laboratories, American Oil 
Co. Four have been appointed proj- 
ect chemical engineers: Bion D. 
Barger, Jr., Richard E. Dudley, Ed- 
ward L. Flom and Ivan C. Lyons. 


i C. Choi has joined the Whiting, 
Ind., research laboratories, American 
Oil Co. He will design equipment 
used in petroleum refining processes. 


Dr. Joseph L. Gillson has been ap- 
pointed consultant, Engineering and 
Construction Division, Southwestern 
Engineering Co. 


Armstrong A. Stambaugh, 76, re- 
tired chairman of the board, The 
Standard Oil Co. (Ohio), died July 
11 at Cleveland, Ohio. 
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HUDSON EXPERIENCE IN COOLING TOWER REPAIR, REMODELING 
AND REPLACEMENT — ASSURES SPEED, SKILL, AND INTEGRITY 


For instance the above pictured HUDSON induced HUDSON maintains a cooling tower repair and 
draft tower, 36 feet long, was erected in the area replacement department staffed with experienced 
and on the foundations formerly occupied by the engineering and field personnel. Materials are stocked 
mid sections of a 162 feet long deteriorated natural at HUDSON fabricating centers in California and 
draft tower. Exposed-tube coolers in the base of the Texas. If your cooling tower is obsolete or deterio- 
original tower were left in place, and cooled water rated avail yourself of HUDSON cooperation in 
trom the new tower distributed over these coolers. developing the most economic replacement program. 
The completed installation is shown below. In addition to water cooling towers HUDSON 

The work of dismantling, remodeling, and erection designs and manufactures SOLO-AIRE units (for 
required 27 working days, and total shutdown time cooling solely with air), and COMBIN-AIRE units 
was less than 24 hours. (for cooling with combination of air and water). 

Although deterioration of the old tower neces- Only HUDSON is equipped to integrate these all- 
sitated its replacement, plant records show that encompassing categories of equipment into cooling 
increased revenue due to lower operating costs and systems balanced to meet most economically specific 
greater product yield because of colder water, will conditions of climate, quantity and quality of water, 
give a quick return of the investment. and processing requirements. 


ENGINEERING CORPORATION 





BRAEBURN STATION + HOUSTON, TEXAS 
16033 Ventura Blvd. » 122 East 42nd St e 199 Bay Street e |7 Stratton St. Piccadilly Corrientes 1115 e Rua Mexico 45 
OFFICES: Encino, California New York 17, N. Y. Toronto, Ontario, Canada London W. 1, England Buenos Aires, Argen. Rio de Janeiro, Brazil 





¢ DEHYDROGENATION CATALYSTS 
CHROME-ALUMINA—available in powder or tablet form containing 
various percentages of chromium oxide supported on high surface area 
alumina—can be supplied as promoted catalyst and is also available as 
screened granules. 


Lo IRON—tableted iron oxide. 
RSHAW * REFORMING CATALYSTS 
aA MOLYBDENA-ALUMINA — supported molybdenum oxide on alumina— 
available as microspheres for fluid techniques, or as tablets for fixed bed 
application. 
NICKEL-ALUMINA —<a spherical catalyst available as hard spheres 


typical measuring 4” to 1” diameter—used for some types of gas reforming. 


HARSHAW CATALYST 


and how they ¢ DESULFURIZATION CATALYSTS 


COBALT MOLYBDATE—a supported cobalt oxide—molybdenum oxide 


are used catalyst supplied in tablet form. 
ZINC OXIDE —a pelleted zinc catalyst used in the desulfurization of 


natural gas. 
MOLYBDENUM SULFIDE — powdered and tableted molybdenum sulfide. 


* CHLORINATION CATALYST 


COPPER — supported copper catalyst prepared and shipped as tablets 
or granules. 


* HYDROGENATION CATALYSTS 
NICKEL-KIESELGUHR — supplied as unreduced, or reduced and stabi- 
lized, tablets, Ye” to ¥%” diameter. 


NICKEL- ALUMINA — available in tablet form containing nickel as nickel 
oxide on high surface area alumina, or in spherical form supported on low 
area, high-fired alumina. 


RUFERT FLAKES — reduced nickel protected by hardened oil shipped as 


TABLETED 


free-flowing flakes for hydrogenation of all glyceride and acid fats. 


COPPER-CHROMIUM OXIDE— shipped as powder or tablets, stabilized 
or non-stabilized, with varying ratios of copper oxide to chromium oxide. 
NICKEL- ALUMINUM — powdered 50:50 alloy used for preparation of 
active nickel catalyst for low temperature hydrogenation. 


e CATALYSTS FOR ORGANIC SYNTHESES 
SODIUM METHYLATE — Powder and solution 


ZINC CHROME—<a tableted zinc oxide —chromium oxide catalyst used 
in the synthesis of methanol. 


MERCURIC CHLORIDE —a granular catalyst consisting of mercuric chloride 
on active, granular carbon used in the synthesis of vinyl chloride monomer. 


COBALT THORIA— available as powder or tablets, a thoria promoted 
cobalt catalyst employed in Fischer-Tropsch synthesis. 


COBALT —a supported cobalt catalyst in pellet form used in the synthesis 
of hydrogen sulfide. 


¢ DEHYDRATION CATALYST 


ALUMINA — powdered and tableted aluminum oxide supplied as an 
active, intermediate surface area catalyst. 


¢ CUSTOM CATALYST 


Whether your requirement is measured in tons or pounds Harshaw can 
produce in confidence your catalyst exactly to your specifications of raw 
materials, chemical composition, and physical properties such as length, 
diameter, crushing strength, abrasion resistance, and bulk density. AND, 
make delivery when you want it. Call on Harshaw today—for further 
information or technical assistance. 


POWDERED 


Write for FREE booklet, “HARSHAW CATALYSTS” 


me THE HARSHAW CHEMICAL CO. /y 


1945 EAST 97th STREET, CLEVELAND 6, OHIO 
Chicago 32, Ill. * Cincinnati 13, Ohio + Cleveland 6, Ohio + Detroit 28, Mich. 
Hastings-On-Hudson 6, N.Y. * Houston 11, Texas ¢* Los Angeles 22, Calif. 
Philadelphia 48, Pa. ¢ Pittsburgh 22, Pa. 
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FISCHER & PORTER CO. has assigned 
George Bazaco and O. A. Seglem to its 
sales management staff. Bazaco becomes 
field sales manager, and Seglem has been 


Seglem 


named field administrator. Bazaco was 
the firm’s petroleum industry manager, 
while Seglem was manager, Ohio Valley 
sales region. 


ELECTRODYNAMIC INSTRUMENT CORP. has 
opened a Process Automation Division at 
Houston. The new division designs and 
supervises installation of process auto- 
mation systems for petrochemical plants. 
J. C. Stilley, Houston, has been named 
division manager. Electrodynamic In- 
strument is a subsidiary of Reed Roller 


Bit Co. 


CLARK BROS, CO., Dresser Industries, Inc., 
has appointed James D. Gilbride Cali- 
fornia district manager in Los Angeles. 
Gilbride joined Clark Compressor Co., 
Ltd., as Toronto, Canada, branch man- 
ager. 


SMITHCO ENGINEERING, INC., a manufac- 
turer of air-cooled heat exchangers, has 
completed a move to new offices and 
manufacturing plant at 602 W. 4lst St., 
Tulsa, Okla. The firm’s former location 
was 504 S. Trenton Ave. in Tulsa. 


C. H. WHEELER MANUFACTURING CO. has 
assigned Anthony W. Inverso to its ap- 
plication engineering staff, Condenser 
and Pump Sales Department. Inverso, 
who came to Wheeler in 1952, was in 
the Engineering Department. 


BLACK, SIVALLS & BRYSON, INC., has pro- 
moted Charles L. Rhodes to branch 
manager, Hobbs, N.M. Rhodes joined 
BSB in 1953, and has served as sales 
engineer in the Midland-Odessa, Texas, 
area for the past several years. 


KOEHRING DIVISION, Koehring Co., has 
named Philip E. Cunningham sales de- 
velopment manager. Cunningham was 
formerly a product sales manager. 


CONSOLIDATED ELECTRODYNAMICS CORP.’s 


Analytical & Control Division has ap- 
pointed James A. Liontas manager, field 
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engineering. Liontas will handle the di- 
vision’s sales of chemical analytical in- 
struments throughout the United States. 
Since joining CEC in 1959, Liontas has 
been a field engineer in the division’s 
Philadelphia and Palo Alto offices. 


CEILCOTE CO., Cleveland, Ohio, has named 
Glenn G. Burnside general sales man- 
ager. He will direct all sales for Ceil- 
cote’s Duracor Division. Burnside will 
also coordinate research and develop- 
ment laboratories. 


HENRY PRATT CO. has appointed Fred- 
erick M. Spaugh product planner. 
Spaugh was previously with General 
Electric Co. as consultant, engineering 
applications, general engineering labora- 
tory. 


PODBIELNIAK, INC., division of Dresser 
Industries, Inc., has appointed William 
D. Kohlins vice president in charge of 
operations. Kohlins will supervise engi- 
neering, manufacturing, research and 
development of Podbielniak products. 


CRUCIBLE STEEL CO. OF AMERICA has 
named Kenneth A. Matticks product 
manager, stainless flat products. Mat- 
ticks, formerly manager, technical serv- 
ices, joined Crucible in 1944 as contact 
metallurgist in Pittsburgh. 


UNIVERSAL OIL PRODUCTS CO. has named 
Charles R. McMahan representative in 
London, England. McMahan was for- 
merly area coordinator for UOP’s sales 
and licensing in the United States, Can- 
ada, United Kingdom, Continental 
Europe and the Middle East. 


WORTHINGTON CoRP. has elected J. R. L. 
Williams vice president, European op- 
erations. Williams, 
whose _ headquarters 
are in Paris, France, 
will coordinate all 
production, engineer- 
ing, sales and serv- 
ice functions of seven 
associate companies 
in Austria, France, 
Germany, Italy and 
Spain. He joined 
Worthington in 
March 1959 as gen- 
eral European man- 
ager. Prior to joining Worthington, he 
was with International General Electric 


Co. 


Williams 


SOLAR AIRCRAFT CO. has named Marion 
J. Stock comptroller. Stock joined Solar’s 


parent, International Harvester Co., in 
1940. 


GRISCOM-RUSSELL CO. has promoted 
Philip S. Otten, Charles D. Steffens and 
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use cards, last page. 


NOW 


competitively priced! 


NEW 


INDUSTRIAL COOLING 


FAN 


featuring 


“QUICK-SWITCH” 
BLADES 


Blades can 
be installed 
after hub is mounted 
on drive shaft 


Performance, construction, and 
price make this the “best buy”’ in 
industrial fans! Delivers more CFM 
with less H.P. Features a ductile 
iron hub, removable blade retention 
caps, heat treated aluminum alloy 
blades with constant chord width 
and flanged ends. 4, 6 and 8 bladed 
fans available in 54” to 120” diam- 
eters. Maximum tip speed is 15,000 
ft./min. Easy to install . . . easy to 
maintain. For complete details, 
write: Koppers Company, INc., 
5108 Scott Street, Baltimore 3, Md. 


-tenomasten 
“Fans 


2) 
Engineered Products Sold with Service 
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SPIRAL-WOUND GASKETS 


For more data on advertised products, use cards, last page. 


Lifeline of progress 


... where gaskets must not fail 


In the processing of hydrocarbons, and 
in the steam lines of today’s refinery, 
where the price of gasket failure is high, 
engineers rely on Flexitallic Gaskets. 
Flexitallic’s engineered spiral-wound 
construction gives yield characteristics 
to the gasket that provide extra safety 
under critical sealing conditions. 

Every Flexitallic Gasket is designed for 
a specific application. Flange geometry, 
bolt load, pressure, temperature, corro- 
sion, vibration, joint stress — all are 
considered. Flexitallic engineers then 
select the type of metal and filler to 
provide the proper seal. In the Flexi- 
tallic Gasket shown, the Flexite Finish 
protects the gauge ring in corrosive 
atmospheres. 


For temperatures from extreme sub-zero 
to maximum temperatures compatible 
with available metals. Pressures ranging 
to 15,000 Ibs. p.s.i., temperatures to 
2500°F. do not impose impossible 
limitations. 


Give us the facts about your most 
serious sealing requirements — in 
chemical processing, petroleum, power, 
marine, aircraft and missiles, diesel, or 
any other field. There’s a Flexitallic 
Gasket to meet your needs — or 
Flexitallic will design one. 


FLEXITALLIC GASKET COMPANY 
Camden 2, New Jersey 
Stocking Distributors for Standard 
Flexitallic Gaskets in principal cities 
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Robert W. Schroeder in its Executive 
Sales Department. Otten, who joined the 
company in 1936, is assistant sales man- 
ager. Steffens, formerly sales research 
manager, is assistant manager of sales 
administration. Schroeder succeeds Otten 
as manager of special products. 


SCHUTTE and KOERTING CO. has named 
C. G. Blatchley chief engineer. J. B. 


Stevens has been appointed assistant 


Blatchley Stevens 


chief engineer. Both men will head- 
quarter at Cornwells Heights, Pa. 


1LG ELECTRIC VENTILATING CO. has ap- 
pointed George J. Burke to its sales 
staff. Ilg, with Chicago headquarters, 
makes industrial and commercial heat- 
ing, ventilating and air conditioning 
equipment. 


WYANDOTTE CHEMICALS CORP. has elected 
Carl Smith vice president, industrial 
chemicals marketing. Smith joined 
Wyandotte in 1958 as an executive as- 
sistant. 


CARPENTER STEEL CO. has promoted 
Robert F. Koch to sales service manager, 
Webb Wire Division, North Brunswick, 
N.J. Koch was assistant manager, stain- 
less steel sales. 


THOMPSON RAMO WOOLDRIDGE, INC., 
has appointed Dan L. McGurk, former 
director of marketing, associate general 
manager. Louis B. Perillo, formerly as- 
sociate director of marketing and man- 
ager of applications engineering, succeeds 
McGurk as director of marketing. 


GENERAL MILLS’ Chemical Division has 
promoted Robert O. Ness to senior sales 
representative at St. Louis. Kurt Hell- 
berg has been assigned to the company’s 
Chicago district office as sales repre- 
sentative. 


YUBA MANUFACTURING DIVISION, Yuba 
Consolidated Industries, Inc., has named 
William T. Egan general manager. Pre- 
viously, Egan was sales manager, Yuba 
Erectors Division. 


ORBIT VALVE CO. has added three sales 
representatives in the Gulf Coast area. 
W. S. Peatross has been assigned South- 
east Texas and Southwest Louisiana, 
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Graver tank for rocket fuel prevents contamination, 
reduces general maintenance 


Built by Graver Tank & Mfg. Co., East Chicago, Ind., division of 
Union Tank Car Co., this aluminum pressure vessel stores rocket 
engine fuels for a famous eastern aerospace contractor. It was con- 
structed for a design pressure of 45 psi, and was welded automatically. 
Aluminum prevents product contamination, resists corrosion, costs less 
to maintain. Whether product storage is an intermediate or final step 
in your operations, tanks of ALcoa® Aluminum will help cut costs 
and preserve product purity. Send the coupon for more information. 
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Aluminum Company of America, 827-HH Alcoa Building, Pittsburgh 19, Pa. 


Please send me the following literature covering Alcoa Aluminum for tubular 
products and other uses in the process industries. 


[] 34-10197 Aluminum Pipe and Fittings 

CJ) 34-10418 Alcoa Unitrace: Combines Piping and Tracing in One Unit 
(1) DD-514 Alcoa Duotrace Technical Report 

[}) 68-10460 Process Industries Applications of Alcoa Aluminum 
Name_ Title 
Company 

Address - 


City _ Zone 


For more data on advertised products, use cards, last page. 





HOW TO GET MORE OUTPUT 
FROM YOUR 
PRESENT PACKED TOWERS 





General view of the Sarnia Refinery of Canadian Oil C 





Over the years, U. S. Stoneware, through its continuing research 
and development program on tower packings and packed tower 
internals, has gathered much valuable design data. Engineers 
from industries all over the world contact us regularly for help 
in designing units for extraction, distillation or gas scrubbing. 
Very often the problem is “How we can increase the output of a 
tower now in operation — and can we avoid a long shut-down 
period doing it?” 


Take, for example, Canadian Oil Companies, Limited. Their 
Gerbitol units in Sarnia, Ontario, were packed with ceramic 
Raschig Rings. At their last “turn around,” they replaced these 
with Polypropylene Plastic Pall Rings and changed the design 
of their support plate. As a result, their permissible DEA circula- 
tion in this liquid-liquid extraction column was doubled — and 
may yet be further increased. This was done, moreover, in just 
the time it takes to change packings. 


If you have a problem involving mass transfer operations, pres- 


sure drop, capacity, theoretical plates, you'll do well to contact 
U. S. Stoneware, first. 


PROCESS EQUIPMENT DIVISION 


new ENGINEERING MANUAL 
ON TOWER INTERNALS 


Just off the press, this new 32-page manual gives 

helpful data on how to select and install proper support 

plates, distributors and hold-down plates. For your free AKRON 9, OHIO 
copy, write Dept. CEP-161. 


308-G 


For more data on advertised products, use cards, last page. HYDROCARBON ProcEssiInc & PETROLEUM REFINER 
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with headquarters in Beaumont; S. E. | 
Yandle is covering Southeast Louisiana | 
from New Orleans; and C. W. Knott is | 
working the South Texas area from | 
Corpus Christi. 


CLARK COMPRESSOR CO., LTD., has ap- 
pointed J. Eugene McCarthy Canadian 
district manager with offices in Calgary, | 
Alta. John Pyles has been promoted to 


McCarthy Pyles 
Toronto branch manager. McCarthy 
joined Clark in 1946, and Pyles came 
to the firm in 1957. 


KEROTEST MANUFACTURING CO., Pitts- | 
burgh, has named John R. Hodgson, | 
Houston, sales representative. Hodgson 
will represent the Steel Valve Division 
in the Texas-Louisiana region. 


RALPH N. BRODIE CO. has completed con- 
struction of a new headquarters and 
meter and valve service center for the 
Middle West at Forest Park, IIl., in | 
suburban Chicago. W. B. Kerr is Mid- 
west Division manager for Brodie. 


NATIONAL TUBE DIVISION, U.S. Steel 
Corp., has named William C. French, 
Jr., general manager, sales. French, who 
has been sales manager, eastern area for | 
the division, succeeds Louis W. Mason. 


GROVE VALVE AND REGULATOR CO. has 
received an award for an outstanding 
employe safety record from Pacific Em- 
ployers Insurance Co. Grove had four 
lost-time accidents in more than 500,000 
man-hours worked. 


KAISER STEEL CORP. has elected C. F. 
Borden to the board of directors. Borden 
is executive vice president of Kaiser 
Steel. He joined Kaiser’s Sales Depart- 
ment in 1945. 


SPARKLER MANUFACTURING CO., engineers 
and producers of custom and standard 
diatomite filtration units, has opened a 
new 70,000-square-foot plant at Conroe, 
Texas. 


ARMOUR INDUSTRIAL CHEMICAL CO. has 
appointed H. S. Lawton director of mar- 
keting. Lawton will direct and coordi- 
nate sales, market development, adver- 
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Alcoa Aluminum stands up at cryogenic 
temperatures in oxygen plant designed and 
manufactured by Air Products, Inc. 


At this oxygen plant built by Air Products, Inc., Allentown, Pa., for 
production of organic chemicals, aluminum was the logical material 
for construction of cryogenic equipment. ALCoA® Aluminum alloys 
have the ability to maintain ductility and resistance to shock loading 
at extremely low temperatures. In fact, tensile and yield strengths actu- 
ally improve in the cryogenic ranges without embrittlement. Add low 
cost and ease of fabrication—small wonder that aluminum is pre- 
ferred for low-temperature process vessels and transportation equip- 
ment. The coupon will bring you more information. 
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Aluminum Company of America, 827-V Alcoa Building, Pittsburgh 19, Pa. 


Please send me the following literature covering Alcoa Aluminum for tubular 
products and other uses in the process industries. 


(] 68-10460 Process Industries Applications of Alcoa Aluminum 
CL) 88-11251 Cryogenic Applications of Alcoa Aluminum 


Name __ Title 
Company 
Address 


City _Zone_ 


For more data on advertised products, use cards, last page. 





MINIMUM SLUDGE at 
LOWEST 
COST...with TOLAD" Fuel Additive 


NO ADDITIVE 


ADDITIVE “A” 


ADDITIVE “B” 


Shown above are photographs of glass fiber filters used in testing 
oa 3:1 blend of light cycle stock and virgin gas oil. In the test, 
TOLAD and two other fuel additives were added to 50 mi samples 
of the fuel. A sample with no additive was also prepared. The fuel 
samples were stored for three months at ambient temperatures. 
They were then heated to 300°F for 90 minutes. Finally, they were 


The Totap Fuel Additive formula used in this test is 
a blend of inhibitor, dispersant and metal deactivator. It 
inhibits the formation of sludge and minimizes emulsifica- 
tion in fuel oils during storage and shipment, thereby 
sustaining fuel quality. It also prevents fouling of burner 
tips, plugging of filters and fuel injection systems besides 


*Registered Trademark, Petrolite Corporation 


PETROLITE 


CORPORATION 


For more data on advertised products, use cards, last page 


another 


TRETOLITE SERVICE 


meee mt 


COST OF TREATING 
1,000 BBLS. FUEL. OIL 


ADDITIVE “A" 
20 PPM 30 PPM 
$3.90 $5.85 


ADDITIVE “B” 


20 PPM 30 PPM 
$5.22 $7.83 





30 PPM 
$5.60 





ie EEE Pe 
keke ANS RTS ns 


passed through highly retentive (0.5 micron porosity) glass fiber 
filters. (The 300°F—90 min. test is accepted by railroads as a 
specification for buying diesel fuel.) 


The photos show the results: for less sludge filtered from 
TOLAD-treated samples at lower treating cost. 


maintaining color stability. ToLap is available in 16 
formulas to meet the additive requirements of individual 
fuels, assuring optimum fuel quality at low additive cost. 

For additional information on ToLtap Fuel Additives, 
or fuel testing arrangements, ask your Tretolite service 
engineer, or write to... 


SUBSIDIARY AND AFFILIATED COMPANIES 


CANADA, Edmonton, Alberta « ENGLAND, London 
GERMANY, Frankfurt, a. M. «© VENEZUELA, Caracas 


REPRESENTATIVES 


ARGENTINA, Buenos Aires « BRAZIL, Rio de Janeiro « COLOMBIA, Bogota 
ITALY, Rome « JAPAN, Tokyo * KUWAIT, Kuwait « MEXICO, Mexico, D. F. 


NETHERLANDS, The Hague « TRINIDAD, Port of Spain 


FA-61-1 
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tising, market research and commercial 
development. He joined Armour in 1959 
as director of commercial development. 


INDUSTRIAL FILTER & PUMP MFG. CO. has 
appointed Richard W. Crain and John 


R. Barone sales engineers. Crain has been 


Crain Barone 


with the firm since 1953; Barone joined 
Industrial Filter in 1959. Both men will 
headquarter in Cicero, III. 


Cc. I. HAYES, INC., has promoted John E. 
Polis to manager, Molecu-Dryer Divi- 
sion. Prior to joining C. I. Hayes, Polis 
was with several major industrial firms 
as a chemical engineer. 


KEASBEY & MATTISON CO. has named 
Charles H. Striegel manager, Sales-Serv- 
ice Department, Ambler, Pa. Striegel was 
previously supervisor for asbestos-cement 
pipe products in the department. 


HEWITT-ROBINS, INC., has assigned J. E. 
Van Stone to the Cleveland, Ohio, dis- 
trict as manager. He will serve Cleve- 
land, Toledo, Youngstown, Columbus, 


Dayton, Cincinnati and surrounding areas 
in Ohio. 


PENNSALT CHEMICALS CORP. has elected 
Gerald W. Blakeley, Jr., president of 
Cabot, Cabot & Forbes Co., to the board 
of directors. He replaces Leonard T. 
Beale, who has retired. 


CROWN CORK & SEAL CO. has appointed 
W. Howard Winters regional manager, 
midwestern region. He will head sales 
activities in Michigan, Indiana, Ohio, 
Kentucky, North Dakota, South Dakota, 
Nebraska, Minnesota, Iowa, Wisconsin 
and Illinois. 


INERT GAS, INC., has been formed in 


Houston to manufacture and rent port- | 


able inert-gas generators which can be 


set up to produce inert-gas on the job | 


site for purging and blanketing opera- 
tions in the petroleum and chemical in- 
dustries. 


PIPE LINE SERVICE CORP., subsidiary of | 


American Steel Foundries, Chicago, has 
opened a new 94,000-square-foot pipe 
coating and wrapping plant in North 
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Dracco Conveyor ensures 
contamination-free handling of polyolefins 


Polyolefins, having stringent specifications for purity, require a special 
type of bulk handling. That’s why this network of Dracco’s Airstream 
Conveyor Systems incorporates miles of ALCOA® Aluminum piping. 
It’s a multiphase system designed by Fuller Company’s Dracco Divi- 
sion for Phillips Chemical Co., leading producer of high-density poly- 
olefins. Aluminum piping protects product purity, avoids unwanted 
color. With aluminum, there’s no maintenance inside or out; superior 
heat-transfer ability cools conveying gases. Perhaps aluminum can im- 
prove your good design. For more information, please send the coupon. 
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Aluminum Company of America, 827-H Alcoa Building, Pittsburgh 19, Pa. 
Please send me the following literature covering Alcoa Aluminum for tubular 
products and other uses in the process industries. 
(1) 34-10197 Aluminum Pipe and Fittings 
C] 34-10418 Alcoa Unitrace: Combines Piping and Tracing in One Unit 
C] 68-10460 Process Industries Applications of Alcoa Aluminum 


Name__ Title 








Company 
Address 








City Zone 
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THIS | 


ee am This Swagelok tube fitting was machined from Platinurn because that is what our customer 
“ag needed for his nuclear reactor experiments. This is just one of many outstanding examples of 
Swagelok customer service. The scientist who needed this fitting knew that Swagelok tube 
fitting reliability would meet the exacting requirements of leak tightness for nuclear work. He 
also knew that full cooperation in delivering Swagelok in any machineable metal is routine. 
Swagelok, the tube fitting of total dependability, can be provided in any machineable metal 
or plastic to solve your most demanding problem. 








Dy: =, 


Syoodo TUBE. FITTINGS 


CRAWFORD FITTING COMPANY + 884 EAST 140th St. + CLEVELAND 10, OH!IO™ 
RAWFORD FITTINGS (CANADA), LTD. ° NIAGARA FALLS, ONTARIO, CANADA 
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Lima, Ohio, outside Youngstown. Con- 
struction of the plant was started in 
November, last year. It has a capacity 
of 2,500 carloads of pipe per year. 


CRANE CO. has appointed E. Byron Stolle 
general manager of its Midwest Piping 
Division, headquar- 

tered in St. Louis. 

He succeeds O. P. 

Carter, who has been 

assigned special 

duties with Crane. 

Stolle, who came to 

Midwest Piping as a 

draftsman in 1937, 

became vice presi- 

dent and manager of 

Midwest’s Pacific 

Division in Los An- 

ean geles in 1958. He 
graduated from the Missouri School of 
Mines and Metallurgy and received his 
mechanical engineering degree in 1934. 


CORNING GLASS WORKS has appointed 
Alfred R. Lozano laboratory glassware 
and plant equipment sales representa- 
tive for the western sales district. 
Lozano, who will headquarter in Seattle, 
Wash., will cover sales in Washington, 
Idaho, Montana, and British Columbia. 


BLACK, SIVALLS & BRYSON, INC., has 
named Thomas F. Casey, Jr., account ex- 
ecutive for the mid-continent region. 


William H. Moody has been appointed 





Tear Sheets—Reprints 


Handling costs compel Gulf 
Publishing Company to make a 
charge of 25 cents per article 
for all TEAR SHEETS ordered. 
Such tear sheets will be sent, 
when available, if cash (or com- 
pany requisitions) is sent with 
the order. 

Small, individual orders for 
REPRINTS of articles will 
carry a 50-cent charge per copy 
WHEN AVAILABLE. Cash 
(or company requisitions) must 
also accompany these orders. 
The $1. price on some of our 
larger reprints will, of course, 
continue to apply. 

These price rules do not af- 
fect quantity orders (starting 
at 100 copies) of any article 
printed. Prices for these will be 
quoted upon request. 


Address: Reprints, 
Hydrocarbon Processing & 
Petroleum Refiner, 

Box 2608 

Houston 1, Texas 
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Griscom-Russell designs and builds 
record heat exchanger with 525 miles 
of Alcoa Aluminum coiled sheet 


World’s largest single-cell fin-fan unit, this air-cooled heat exchanger 
(cut shows cooling sections only) was installed in a major European 
refinery. Designed and built by Griscom-Russell Co., Massillon, Ohio, 
it cools heavy hydrocarbon liquid over a 300°F range. Containing 525 
miles of Alcoa® Aluminum coiled sheet, the unit has a total cooling 
surface of 267,000 sq ft. Advantages of aluminum: high thermal con- 
ductivity, corrosion resistance and low cost. For more information, 
please mail the coupon. 


Warcon ALUMINUM, 





Aluminum Company of America, 827-VV Alcoa Building, Pittsburgh 19, Pa. 
Please send me the following literature: 


68-10460 Process Industries Applications of Alcoa Aluminum 
34-11566 Alcoa Aluminum Heat Exchanger Tubes 


Name Title 
Company 

Address_ 

City Zone 


For more data on advertised products, use cards, last page. 

















Please don’t feed the “TUBE EATERS” 


Don’t let unnecessary pitting, cracking or erosion chew up tubes before their 
time. Don’t let any type of corrosion, scale or biofouling hamper your heat ex- 
change efficiency without checking these four factors: 

Is the tube alloy right? Will a vital difference in corrosion resistance result from 
a minor alloy change—or is an entirely different alloy called for? « How much will 
performance be improved by Duplex bi-metallic tubes which provide the best 
metal or alloy for each heat transfer medium. @ Will a change to thickened-end or 
thickened-center tubes give needed extra resistance where attack is most severe? 


What actual data on similar exchanger operations are available? 


We at Bridgeport can help you. Our condenser tube experience dates back to 


1900 but our files are completely up-to-date on tube problems reflecting the high 
pressures, temperatures and velocities of modern operations. Write Bridgeport 


Brass Company, Bridgeport 2, Connecticut. 





Bridgeport condenser and heat exchanger 
tubes in over 50 metals and alloys: 


INHIBITED ADMIRALTY 
INHIBITED ALUMINUM BRASS 
INHIBITED MUNTZ METAL 
70-30 CUPRO NICKEL 
90-10 CUPRO NICKEL 
DEOXIDIZED ARSENICAL COPPER 
INHIBITED ALUMINUM BRONZE 
RED BRASS 
ALLOY 77 MERCURY BRASS 


..plus DUPLEX TUBES...in combina- 
tions of the above alloys, with carbon or 
stainless steel, aluminum, Monel,® 
nickel...or other metals. 


idgeport 
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resident manager, Tulsa sales office. Casey 
has been with BS&B since 1946. Moody 
joined the company in 1952. 


CONTINENTAL-EMSCO CO. has promoted | 
W. N. Plamondon, Jr., to export sales 
manager. He will headquarter in the | 


company’s Export Division office, New 
York City. 


HILLS-McCANNA CO. has moved its execu- 
tive and general offices from Chicago to 
Carpentersville, Ill. The company has a 
manufacturing plant at Carpentersville. 


B. F. GOODRICH CO. has named Henry P. 
Stockbridge, formerly vice president of 
Young & Rubicam, Inc., New York, di- 


rector, new product planning. Stock- | 


bridge has been supervisor of the General 


Electric Co. account for Young & Rubi- | 


cam since 1959. 


WYANDOTTE CHEMICALS CORP. has ap- 
pointed Clinton J. Allen, Jr., administra- 
tive assistant to the president. Quality 
control manager since 1960, Allen joined 
the company in 1952 as a chemical en- 
gineer. He was promoted to manufactur- 
ing superintendent in 1954, and to ad- 
ministrative assistant in the, Michigan 
Alkali Division in 1956. 


B. F. GOODRICH CO. has transferred John 

. Brewster, manager of petroleum com- 
pany sales for the past two years, to 
Melbourne, Australia, as sales manager, 
B. F. Goodrich Australia Pty., Ltd., a 
B. F. Goodrich subsidiary. 


DEAN HILL CorP., Indianapolis, Ind., has 
appointed Heyck Equipment Co., Inc., 
Houston, exclusive sales representative in 
the South Texas and Lake Charles, La., 
areas for single and multi-stage centri- 
fugal pumps. 


ILG ELECTRIC VENTILATING CO. has named 
Everett Chappell sales representative. 
Chappell was formerly with Nicholas Sup- 
ply Co. 


SIMPSON ELECTRIC CO, has appointed 
Francis L. O’ Donnell marketing man- 
ager. O’ Donnell will work in market 


research, studying market composition, | 


characteristics, analysis and profitability. 


THE OKONITE CO. has promoted Richard C. 
Waldron to chief engineer. He succeeds | 


Dr. Robert J. Wiseman, who has retired. 
Waldron has been manager of engineering, 


Marketing Division, since 1955. Okonite | 


is the wire and cable fabricating subsidi- 
ary of Kennecott Copper Corp. 


THE QUAKER OATS CO. has appointed Roy 
H. Wittekindt southern district sales 


manager. Wittekindt, who will make his | 
headquarters in Chicago, joined Quaker 


in 1941 as a chemical engineer. 


CARPENTER STEEL CO. has named Robert C. 
Meili assistant manager, stainless steel 
sales. Meili joined Carpenter Steel in 1958 


as a sales representative in the Los An- | 


geles area. 
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chemical 
processors! 


An over-the-fence 
oxygen plant will deliver 
nitrogen as well with 


LINDE 


» 


{CERTAINTY 


\ 


~. 
i. ~~ 


CERTAINTY that, with LINDE design, the one need not 
be at the expense of the other. CERTAINTY that the 
same standards of purity and volume can be main- 
tained consistently. CERTAINTY that the latest advan- 
ces in automated control will guarantee) maximum 
efficiency throughout the process. 


iSite. 
CARBIDE 


For more data on advertised products, use cards, last page. 





The moment they get there... 


They put out fires faster! 





Rockwood FOAM liquid provides 
a smothering, fine-bubble blanket 
over flammable liquid fires. 
Rockwood's FW Eductor intro 
duces FOAM liquid into water 


streams. 


You get faster extinguishing action when refinery and 
chemical fire trucks are equipped with Rockwood FOAM apparatus 


Once a Rockwood-equipped truck 
reaches the fire, its FOAM system 
starts working — enabling fire fighters 
to hit harder and finish faster. 

That goes for all the trucks shown 
here — just a few of the large number 
that carry FOAM equipment, developed 
by Rockwood for specialized fire fight- 
ing service at refineries and chemical 
plants throughout the country. 

To these industries Rockwood offers 
the most complete line of specially en- 


gineered systems, devices and acces- 
sories for FOAM fire trucks — as well 
as FOAM systems for protecting re- 
finery and chemical tanks. 

Rockwood makes the world's most 
complete line of specialty turret 
nozzles. Providing the power so vitally 
needed at flammable liquid fires, these 
nozzles can deliver up to 10,000 GPM 
of expanded FOAM. All are adjustable 
for handling a solid FOAM stream, 
FogFOAM, WaterFOG or solid water 


stream. For details on the many 
Rockwood products that have proved 
their exceptional ability in refinery and 
chemical fires send for illustrated book- 
let. Rockwood Sprinkler Company, 
Portable Fire Protection Department, 
502 Harlow St., Worcester 5, Massa- 
cnusetts. Distributors in all principal 
cities. Rockwood Sprinkler Company, 
A Division of The Gamewell Company, 
A Subsidiary of E. W. Bliss é 

Company. Rockwood engineers a 
water ...tocut fire losses. 


ROCKWOOD 


PORTABLE FIREFIGHTING EQUIPMENT 


For more data on advertised products, use cards, last page. 
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K. B, KENNEDY ENGINEERING CO. has 
opened offices at 4550 Main St., Kansas 
City, Mo. The firm handles engineering 
services for the petroleum, gas and 
chemical industries. 


CHASE BRASS & COPPER CO. has elected 
William F. Aylard, formerly director of 
engineering, a vice president, Aylard will 
headquarter at Waterbury, Conn., where 
he will coordinate the research, engineer- 
ing and product development divisions. 


DORR-OLIVER, INC., has made John W. 
Walborn plant manager at its Hazleton, 
Pa., plant. Walborn came to Dorr-Oliver 


from Farris Engineering Corp., Palisades 
Pate, I. J. 


HEWITT-ROBINS, INC., has named R. S. 
Schuba Detroit district manager. Schuba 
was formerly in charge of sales at Louis- 


ville, Ky. 


GARLOCK, INC., has appointed C. Edward 
Bellew manager, Manufacturing Division. 
For the past two years Bellew has been 
vice president and general manager, 
Baltimore Steel Co. 


BLACK, SIVALLS & BRYSON, INC., has ap- 
pointed Edwin C. Young product sales 
manager for mass flowmeters and uniflux 
heating equipment. Young joined BS&B 
in 1953 as a senior engineer. 


CYANAMID INTERNATIONAL CORP. has 
named Charles F. Bonnet managing di- 
rector for general chemicals sales in con- 
tinental Europe. Bonnet has been with 
Cyanamid for 27 years in technical, sales 
and administrative posts. 


DE LAVAL STEAM TURBINE CO. has elected 
James C. Kellogg III a director. Kellogg 
is senior partner in the stock-brokerage 
firm of Spear, Leeds and Kellogg, New 
York City. 


COOK PAINT AND VARNISH CO, has ap- 
pointed Robert H. Arnold resident man- 
ager, Southern Division. Arnold joined 
Cook in 1948. 


RAYBESTOS-MANHATTAN, INC., has elected 
Joseph N. Kuzmich vice president. He 
was previously divisional manager of 
Manhattan Rubber Division. Kuzmich is 
also a company board member. 


HENRY VOGT MACHINE CO. has appointed 
Harold B. Morgeson general sales man- 
ager, Valve & Fitting Department, 
Morgeson succeeds Walter S. Cannon, 
Jr., who has retired. 


ELECTRONIC DATA PROCESSING DIVISION, 
Minneapolis- Honeywell Regulator Co., 
has appointed J. M. Sterling factory 
manager. Formerly personnel director 
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chemical processors! 


Full automatic control operates your over-the-fence 
oxygen plant with 


LINDE 


CERTAINTY 


CERTAINTY that your oxygen will be delivered via the most ad- 
vanced techniques of automation available today. CERTAINTY 
that LINDE’s resources in facilities and personnel will provide 
maximum efficiency of design to fit your needs. CERTAINTY 
that LINDE’s financial arrangements need not involve your 
capital. 


LINDE COMPANY Ete 


DIVISION OF UNION CARBIDE CORPORATION 
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MULTI-STAGE TURBINES 


These high-efficiency units may be 
designed for non-condensing, con- 
densing, mixed pressure or bleeder 
operation. Can be equipped with 
constant or variable-speed gover- 
nors, special governors, remote 
controls. Sizes up to 5000 HP — 
Speeds up to 10,000 RPM. Ask for 
Bulletin S-146. 


There's o Terry turbine for 
every mechanical-drive requirement 


The designs for Terry turbines are based on more than 50 years 
of successful experience in the manufacture of turbine drives 
exclusively. This specialization has resulted in Terry becoming one 
of the leading producers of mechanical-drive turbines in sizes up 
to 5,000 horsepower. 

There are three basic reasons why Terry has been able to maintain 
this position of leadership: (1) a thorough knowledge of the 
requirements of mechanical-drive turbines, (2) a willingness to 
build “a little something extra” into each machine to assure trouble- 
free operation, and (3) an acknowledgement of the company’s 
responsibility to stand behind the performance of every turbine sold. 

These are also the reasons why you should consider a Terry 
turbine for your next mechanical drive. In the meantime, send for 
bulletins describing any of the types of machines illustrated. 


THE TERRY STEAM TURBINE COMPANY 


TERRY SQUARE, HARTFORD 1, CONN. 


TT-1209 


SOLID-WHEEL TURBINES 


Famous for sure dependability and ease of 
inspection. Can be started cold — no preliminary 
warming required. Available in vertical designs 
depending on frame size. Capacities from 5 to 
2,000 HP. Described in Bulletin S-116. 


AXIAL-FLOW IMPULSE TURBINES 


Built with one, two or three rows of high-grade 
stainless steel blading, these turbines combine 
efficiency with durability. Available in designs for 
moderate and high steam pressure. Bulletin S-1 43, 
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for the division, Sterling will be in 
charge of production operations at 
Brighton and Lowell, Mass. 


BROWN INSTRUMENTS DIVISION, Minne- 
apolis-Honeywell Regulator Co., has 
made John B. Moxness manager of 
pyrometer supplies. Moxness will super- 
vise sales, engineering and manufactur- 
ing operations in Philadelphia. He joined 
Honeywell in 1946. 


ARMOUR INDUSTRIAL CHEMICAL CO. has 
appointed Robert W. Andersen eastern 
regional sales representative, Petroleum 
Chemical Sales Division. Andersen joined 
Armour in 1959 as petroleum specialist 
with headquarters in Chicago. 


INDUSTRIAL FILTER & PUMP MFG. CO., 
Cicero, Ill., has appointed Ignacio 
Velazquez export manager, Foreign 
Sales Division. Prior to joining Indus- 
trial Filter, Velazquez was with Goss 
Printing Press International, Chicago. 


CORNING GLASS WORKS has appointed 
John W. Griffin a product specialist, 
Laboratory Glassware Department. 
Griffin has been with Corning since 
1940 and in the laboratory glassware 
sales field since 1948. 


GENERAL MILLS CO. has assigned Anthony 
F. Bruges to its Chemical Division sales 
staff. Bruges, a salesman for Victor Chem- 
ical for the past eight years, will cover 
the New York area for General Mills. 


F & M SCIENTIFIC CORP. has named Nel- 
son W. Armstrong manager of its mid- 
western sales and service office in Chi- 
cago. 


KWIK-MIX DIVISION, Koehring Co., has 
elected Harry S. Jeske president and 
general manager. He had been manager 
of Koehring’s southern plant at Chat- 
tanooga, Tenn. Jeske replaces E. W. 
Maas, who died March 17. 


ARMOUR INDUSTRIAL CHEMICAL CO. has 
assigned L. E. Buzarde to the Petroleum 
Chemical Sales Division as representative 
in the Denver area. Buzarde, who was a 
self-employed log analyst consultant, will 
headquarter in Denver. 


Now turn to 
Page 220 for 
HPI new equipment 


and literature. 
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chemical 
processors! 


advanced engineering 


goes into every over-the- 


fence plant built with 


LINDE 


CERTAINTY 


CERTAINTY that LINDE technology and 
experience is based on 50 years in 

the business of low-temperature separation. 
CERTAINTY that your oxygen plant built by 
LINDE will deliver a consistently pure product 
at the guaranteed low price. CERTAINTY that 
completely automated processes will 


maintain on-stream time at a maximum. 


LINDE COMPANY se cansior 


DIVISION OF UNION CARBIDE CORPORATION 


For more data on advertised products, use cards, last page. 








View the latest in G-E Process-Instrumeniation at the 
National Chemical Show, International Amphitheater, 
Chicago, Booth 224, Sept. 5-8 and... 

ISA Conference & Exhibit, Los Angeles Memorial Sports 
Arena, Booth 702, Sept. 11-15. 











PROBLEM: how fo collect, record and transmit 
critical fluid flow data more accurately than 
ever before. 


SOLUTION: custom-designed flow measure- 
ment systems from General Electric. 


RESULT: reliable process control, simplified 
Mass Flowmeter measures fluid flow directly in 


fluid accounting, precision batch blending pounds 
and loading. 


eliminates volume-to-mass conversion 

© accuracy unaffected by change in pressure 

density, temperature, viscosity, flow rate. 13 
standard ranges now available 

System instrumentation includes: true mass flowmeter, 

available in 13 standard ranges @ null balance re- 

corders, a full line of strip and round-chart m new 

telemetering equipment, analog and digital. 

In addition, ticket printers and totalizing counters 

are available for visual digital display and pre-set 

counters may be added to provide precision control 

in blending and loading operations. 


FOR FLUID FLOW PROCESS: (RR RtHaT Ete 


In a variety of system applications, these General 
Electric instruments cut operating costs and boost 
plant production . . . through simplified and more 
accurate measurement. No wonder they’ve been speci- 
fied by process engineers throughout the world. 
Performance-proved . . . on the line! 

For complete information, contact your nearby Gen- 
eral Electric sales office or write Section 599-08, 
General Electric Co., Schenectady 5, N. Y. for the 
following bulletins: GEA-6925, Mass Flowmeter; 
GEA-6887, Null Balance Recorders; GEA-7163, Tele- 
metering Systems. In Canada, contact Canadian G.E. 
Co. Ltd., 940 Lansdowne Ave., Toronto 4, Ontario. 
Outside the U.S. and Canada, contact International 


General Electric Null Balance Recorders feature 
- ¢ o T r = 
G.E. Co., 150 E. 42nd St., New York 14, N. Y. silicon diode relerence eitngs shueee Tes : 
tional reliability; varied control forms for ve 
applications; components mounted on s 
panel to simplify routine maintenance Full line 


ncludes multipoint, single and two-pen—str 


INSTRUMENT DEPARTMENT round-chart model 


GENERAL @@ ELECTRIC 
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Batch Loading -G.E. Flowmetering System assures accurate loading 
precise totalization; is unaffected by temperature changes in tank or 
pipe. Meter measures different fluids with no calibration change 
Remote totalization with preset counters also provides startup 


down or alarm 


CUSTOMER PLANT 


shut 


G& MASS 
FLOWMETER 
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ETHYLENE 
IN 


Custody Transfer —G.E. Flowmetering System assures accurate mea 
urement at both ends of transfer despite differences in operating con 
ditions. Ticket Printer provides printed record of fluid shipped. System 
offers simplified, accurate accounting between producer and customer 
plants and also in interplant transfers 


MEASUREMENT SYSTEMS FROM GENERAL ELECTRIC 
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Fluid Blending—G.E. Flowmetering System measures and totalizes fluid mass diréctly 
eliminates laborious volume-to-mass conversions. Predetermining counters assure simplic 
ity and accuracy in blending operations. Data is instantly telemetered to central locations 
by new G-E Telemetering. Typical blends are refrigerants, solvents. and special naphthas 
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New Equipment & Literature... 





as selected by Frank L. Evans, Jr., Mechanical Engineering Editor 


Catalyst 
Removal Unit Fits 
Into Process Piping 


A novel, wet cyclone unit provides a totally new ap- 
proach to catalyst recovery in hydrocarbon processing. 

This compact centrifugal classifier, which fits easily into 
petrochemical or chemical process piping, removes all 
solid particles larger than a specific size in the 2 to 20 
micron range. (The specific classification size depends on 
specific gravities, flows and pressures involved as well as 
cyclone size and design.) Operating without moving parts, 
it recovers a high percentage of catalyst from the product 
stream. A pressure differential is the only requirement, 
and sufficient hydraulic head is often available without 
the need for additional pumping. 

Each unit comprises 60, 180 or 300 miniature ceramic 
cyclones manifolded to operate in parallel. The assembly 
is designed in conformance with API practices for opera- 
tion at 150 psig and 850° F, with each individual cyclone 
clarifying approximately 1 gpm. Installation requires 
thrée pipe connections only: feed, overflow, underflow. 


Dorr-Oliver Inc. 
Circle El on green card, last page Abstracts Cite Hydrogen 


Manufacture from Oil 
Check Valves Handle This bibliography is composed of 
Large Gas Flow Volumes 


252 selected literature and patent 
references, with abstracts, which re- 
A new line of check valves, especially suitable for late to the conversion of methane and 
use with large volume gas flow, provides protection other hydrocarbons into hydrogen 
from system surge, backflow, and other problems containing gases. These processes in- 
in applications in gas, refining, petrochemical, and volve the reaction of hydrocarbons 
chemical industries. Very rapid, quiet response with with steam, oxygen or carbon dioxide, 
efficient straight-through flow and or mixtures of these, in the presence 

low-pressure drop are the out- of active nickel catalysts. 
standing operating characteristics. It is divided into four parts: Fun- 
There are no rotating, sliding, damental Studies, containing abstracts 
hinged, or high-inertia moving on equilibria, kinetic and thermody- 
parts to wear or develop leaks. namic studies; Patents; Process De- 
Backflow is controlled by stain- scriptions, containing abstracts on 
less steel leaves retained by keep- commercial processes for hydrogen 
ers. Response is quick and quiet. production, ammonia synthesis gas, 
Metal-to-metal contact avoids hydrogen-carbon monoxide mixtures 
problems frequently developed by and fuel gases; and Reviews, which 
chemical reactions between gases and synthetic or contains abstracts on general articles 





rubber seals. of processes for conversion of hydro- 

These compact valves are designed to be mounted carbons into hydrogen and carbon 
horizontally, vertically, or at any angle in a pipe or dioxide. 
compressor discharge line. 

Offered for pressures up to 1,000 psi, the check 
valves are available with cast iron, cast steel, or alloy 
steel bodies in a complete line of pipe sizes from 
6 inches to 48 inches. Clark Bros. Co. 

Circle E2 on green card, last page 


A second bibliography contains 61 
references on the use of nickel com- 
pounds, described in the literature as 
useful additives for lubricating oils 
and greases. 

(Ed. Note. These two books will 
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YOU GET BETTER FIT, 
EASIER ROLL-IN AT LOWER COST 


with B & W Lectrosonic Heat Exchanger Tubing 


Uniformity of dimensions. Strength of weld. Proper combination of 
physical and mechanical properties. This is the way B & W produces 
its Lectrosonic® carbon steel heat exchanger tubing to be sure it fits 
perfectly and rolls in easily for fast, economical installation. 

You save on initial cost, too, because Lectrosonic heat exchanger 
tubing costs much less than seamless which it has been designed to 
replace. And there’s no sacrifice of quality. B & W’s integrated quality 
control procedures—with 100% ultrasonic testing of the weld in line 
production—results in a tube equal or superior to seamless. Care to 
investigate? Just call your local B & W District Sales Office or write 
for Bulletin TB-431. The Babcock & Wilcox Company, Tubular Prod- 


ucts Division, Beaver Falls, Pennsylvania. 


THE BABCOCK & WILCOX COMPANY 


ane TUBULAR PRODUCTS DIVISION 


Seamless and welded tubular products, solid extrusions, seamless welding fittings and forged steel flanges—in carbon, alloy and stainless steels and special metals 
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A“cloudburst”’ § 
of safety! 


Volatile chemicals and propellants can cause 
serious accidents—but serious injuries need 
not result if water irrigation is immediately 
available! Haws Decentamination Booth pro- 
vides the “cloudburst” that rapidly rids the 
body of harmful irritants. Victims walk on 
the foot treadle and are instantly bathed in 
water from a dozen nozzles. Haws Eye-Face 
Wash is simultaneously activated —a pres- 
sure controlled unit with a perforated face- 
spray ring and twin eye-wash heads. Booth 
is acid resisting fiberglass plastic, and is 
delivered complete, ready for tie-in to exist- 
ing facilities. Write for details on the full 
line of models. ‘ 


HAWS 
DECONTAMINATION 





HAWS DRINKING FAUCET Co. 
1443 FOURTH STREET © BERKELEY 10, CALIF. 


. >. . - . . . . . > . . 
EXPORT DEPARTMENT: 19 Columbus Avenue 
San Francisco 11, California, U.S.A. 
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make a very valuable addition to 
any process engineer’s library and are 
available free on request.) Industrial 
Chemicals Section, The International 
Nickel Co. 


Circle E3 on green card, last page 


Aluminum Covers for 
Insulated Vessel Heads 


A new preformed gore-type alumi- 
num head to cover insulated vessels 
with 2 to 1 elliptical heads are fully 
formed and fitted ready for installa- 
tion. Heads under 42 in di- 
ameter are shipped to the job site 
completely riveted and ready to be 
slipped on. Larger heads are shipped 
in segments for final assembly at the 
job. 

Factory forming assures perfect fit 
and uniformity for best appearance 
and maximum service. All seams are 
shed water. A 6-inch 
flange extends downward to give a 
maximum lapping surface for over- 
lapping roofing sheets or corrugated 
jacketing on the vessel body. Pre- 
metco. 

Circle E4 on green card, last page 


inches 


reversed to 


Corrosion Problems Solved, 
Says 24-Page Case History 


“How Huntington Alloys raise Re- 
finery Output and Lower Mainte- 
nance Costs” is a new booklet that is 
packed with practical information on 
how high nickel alloys have solved 
many refining and petrochemical ma- 
terials problems. 

This 24-page booklet contains case 
histories and technical information 
from refineries throughout the United 
States and Canada. 

Here’s a typical metal-problem so- 
lution shown in the booklet: 

A Pacific Coast refinery was get- 
ting 3-9 months service life from car- 
bon steel in the MEA reboilers. Then 
they tested chromium alloy tubes 
(i.e. 5 percent Cr, 0.5 percent Mo; 
12 percent Cr, 0.5 percent Mo) but 
these were only marginally better 
than the mild steel tubes. Then Monel 
alloy tubes were tried. These have 
now been in use for well over five 
years. They show almost negligible 
corrosion. The aqueous gas treating 
solution contains 17 percent (wt.) of 


use cards, last page. HypROCARBON 


monoethanolamine and 2 percent 
(wt.) CO at a pH of 10-10.5. Tem- 
perature ranges from 230°-240° F. 
Flow rate is 10-15 feet per second. 
This booklet discusses materials for 
crude distillation, catalytic cracking, 
handling brackish and salty cooling 
waters, HF and sulfuric alkylation, 
acid treatment of distillates, 
zation, polymerization, amine gas 
treating, ethylene and hydrogen fur- 
naces, styrene plants, synthetic de- 
tergent manufacture, isopropyl alco- 
hol, synthetic ammonia, flare tips, 
insulation netting, and mist elimina- 
tors. Huntington Alloy Products Div., 
The International Nickel Co., Inc. 


isomeri- 


Circle E5 on green card, last page 


Kit Converts Foam Towers 
To Modern Foam System 


Through the use of a kit, old-style 
chemical foam towers, used for fight- 
ing fires in flammable liquid storage 
tanks, can be modified for operation 
with either chemical foam or modern 
mechanical foam. 

This enables safety departments to 
make use of chemical towers previ- 
ously discarded in favor of hydraulic 
towers. 

Modification procedures are said to 
be simple. The kits include all com- 
ponents needed, with engineering 
drawings outlining every step. 

Details are available. National 
Foam System. 

Circle E6 on green card, last page 


Two Brochures Considered 
Text on Gasket Selection 


A new Gasket Materials brochure 
answers these very important ques- 
tions: 

What are the best available gasket- 
ing materials? How do you choose 
the right gasketing material? What is 
the correct gasket design? 

The 24-page bulletin details resist- 
ance rating for 120 fluids and gases. 
Technical data charts appear with a 
description of 25 standard rubber 
styles, 8 standard styles of cloth, in- 
serted rubber sheet for use in gasket- 
ing service; 14 standard styles of 
cloth, inserted rubber sheet for use 
in diaphragm service; 9 standard 
styles of compressed asbestos sheet; 4 
standard styles of woven asbestos and 
5 standard styles of vegetable fiber 
sheet. 

The brochure introduces the newer 
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“CHANGES 


- « « Cuts costs when you 
SIMPLIFY PIPE LAYOUT 


When you modernize to make money, go all 
the way. Cut piping costs to minimum with 
planned simplification. Give your staff a free 
hand to effect economics—at the same time, 
convert Danger Zones to Safety Zones. Equip 
every overhead valve wheel in your plant 
with Babbitt Adjustable Sprocket Rims with 
Chain Guides. 


They simplify pipe layout. 

They fit any size valve wheel. 

They are easy to install and operate. 

They operate any valve from the floor. 

They save time and money. 

The first cost is the only cost (no maintenance). 
They are packed completely bled (one 
to a carton), with easy-to-follow instructions. 
A hot-galvanized rust proof chain is avail- 
able for all sizes. 





Babbitt Adjustable Sprocket Rims with Chain 
Guide are carried in stock by most mill supply 
houses. Just phone your mill supply salesman, 
or contact us direct. 


Sst-0e)e@) 0am STEAM SPECIALTY CO. 


6 BABBITT SQUARE, NEW BEDFORD, MASS., U.S.A. 


FOR A SAFE AND EFFICIENT ACCESS 
TO THE TOP OF ANY SIZE CAR... 
IT’S THE ADJUSTABLE “HEMCO GANG 


J 


OFFERING THESE 


IMPORTANT FEATURES: 

@ GIVES LEVEL WALK OUT 
TO JUMBO CARS OR 
TRUCKS, OR SMALL CARS 
OR TRUCKS 

@ TELESCOPES TO REACH 
ANY TYPE CAR 

@ PIVOTS FOR OFF-SPOT 
CARS 

@ FOLDS BACK FOR 
CLEARANCE 








ALL AUTOMATIC ON AVAIL- 
ABLE COMPRESSED AIR! 


EASILY INSTALLED ON ANY LOAD- 
ING RACK 


ECONOMY PACKAGE ABOVE SHOWS HEMCO GANGWAY ON 
HEMCO PREFABRICATED SINGLE SPOT LOADING RACK 





HOUSTON ENGINEERING & MFG. COMPANY 
P.O. Box 14044 © JA 9-3775 
HOUSTON 21, TEXAS 
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RIEFAID Ne. 205 Tubing Cutter 


Time-Saving, Slide-to-Size a" to 2%" O.D. Capacity 


Made of lightweight, high-strength cast aluminum 
alloy, you'll find these new RIEAID Tubing Cutters 
extra handy. Slight push on handle of large-size- 
range RIG&(ID No. 205 snugs cutter wheel against 
tubing . . . locks it in position until released. Feed 
screw fully protected and enclosed , . . always feeds 
into tube with easy handle turn... can’t jam with 
chips or dirt. Wheel gives quick, clean cuts of 
copper, brass, aluminum tubing and thin-wall con- 
duit . . . no burr. Grooved rollers give easy flare 
cut-offs without tubing waste. Tubing always 
turns freely on 2 of 4 Rollers. Rollers smooth tubing 
ready for soldering. Fold-in reamer always handy. 
Spare Cutter wheel in handle. Wheel fer plastic and 
aluminum pipe available for No. 205 only 





Conferm to Fed. Spec. GGG-C-77 Ib Type I1—Class | closed feed hanism 


RiEeID No. 105 Tubing Cutter 


gy 


i \ 


Protected Feed Screw 
Always Easy-Turning 
Ye" to 1%” O.D. Capacity 


To save time and tubing, order these new RifzaiD 
Tubing Cutters today! Your Supply House has them! 


For more data on advertised products, use cards, last page. 














BeTreR. Way 
To Blenb 


FUEL 


Want to get into the #4 and #5 
oil market without costly, additional 
tankage? Want to free any existing 
#4 and #5 oil tankage you have for 
other service? Stock only #2 and #6 
... deliver these and any intermediate 
grade simultaneously, directly to your 
tank trucks with B-I-F’s compact TC 
Blender. 


Free Facts 


Stock TWO, sell THREE ... at 
savings up to 12 ¢ per gallon. For great- 
est flexibility in end-product specifica- 
tions, maximum 
production from 
existing real estate 
and personnel, 
lower taxes, and 
reduced inventory 
. . . request free 
FACTS today! 





Bir) Industries 


BUILDERS-PROVIDENCE * PROPORTIONEERS * OMEGA 
412 HARRIS AVENUE, PROVIDENCE 1, RHODE ISLAND 
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Garlock gasket materials; Viton, 
which has excellent resistance to oils, 
solvents, ozone, weathering and with- 


| stands wide temperature ranges; Sili- 


cone, for high and low temperatures 
and resistance to sunlight, ozone and 


aging; Neophrene, which resists non- 
| aromatic petroleum and fatty oils; 
| Teflon, solid Teflon gaskets, Teflon- 


jacketed gaskets and Teflon-impreg- 


| nated gaskets for special resistance to 


highly corrosive mediums. 
A new product brochure on Guard- 
ian spiral-wound gaskets has also 


| been released. It includes complete 


information on two new important 
advancements—the new  1/ 16-inch, 


paper-thin Guardian gasket and the 
| new high temperature gasket made 


with ceramic filler material. Garlock, 
Inc. 


Circle E7 green card, last page 


Pressure Controller Uses 
Unique Crossed Bellows 

A new pneumatic controller de- 
pends on the mutual interaction of 
four bellows, arranged in two force- 
balanced pairs, to provide all control 
modes. 


The bellows are arranged inside a 


| ring in the form of a cross so that no 
special mounting need be used. 


Complete details on this unique in- 


| strument are available. J. C. Eckardt 


A. G., West Germany. 


Circle E8 green card, last page 


Booklet Covers Gasoline, 


| Oil and Asphalt Additives 


A new booklet covers the use of 


| aliphatic organic chemicals as addi- 


tives for gasoline, fuel oil, lubricants 
and asphalt. It also reviews the ap- 
plication of these chemicals in each 


| area. 


As gasoline additives, the chemicals 


| are used as anti-icers and corrosion 
| inhibitors, in fuel oil they act as in- 


hibitors and dispersants of sludge, in 


HyDROCARBON 





Hydrocarbon Processing & 
Petroleum Refiner Reprints 
At Nominal Cost To You 


HANDBOOKS 


Cost Estimating Handbook. Shows 
how to by-pass “‘arm long” equations 
and “hand springs” 
when figuring important equipment 
costs, capital investments, cost ac- 
counting and project proposals. $1.00 


mathematical 


Instrumentation Handbook (1952). 
Provides a down-to-earth, factual in- 
terpretation of the complex field of 
instrumentation. $1.00 


OTHER REPRINTS 


Effective Technical Reporting. Offers 
a comprehensive guide to better tech- 
nical writing and speaking. Covers in 
detail how to put life in report writ- 
ing, prepare supplements to the re- 
port, edit your writing for style and 
clarity, and speak effectively on tech- 
nical subjects. 50¢ 


Disaster Planning. Places particular 


emphasis on eight most vital areas of 


disaster planning. $1.00. 


Six Steps to Better Drafting Prac- 
tices. A sure way to increase design 
drafting efficiency and cut costs. $1.00 


Perforated Trays . . . designed this 
way. Reliable information for design 
of perforated trays including handy 
work sheets to carry out your calcu- 


lations. $1.00 


Fluid Catalyst Design Data. An ex- 
pert orientation and appraisal of re- 
cent developments of fundamental 
studies in fluidization. $1.00 


Foundation Design for Stacks and 
Towers. Long the standard reference 
in engineering offices throughout the 
world. Contains information every 
design man should have available. 


$1.00 

Order From: 
Reprint Department 
HYDROCARBON PROCESSING & 


PETROLEUM REFINER 
P. O. Box 2608, Houston 1, Texas 


Processinc & PETROLEUM REFINER 




















ACCEPTED 
BY PLANTS 
AND REFINERIES 


Cameron Ball Valves are finding many uses in chemical plants and 
refineries. Cameron Ball Valves are non-lubricated, thus affording 
freedom from product contamination by lubricant. Cameron Ball 
Valves have no bonnets or glands to leak. They have bubble-tight 
shut-off without adjustment and require no maintenance. These 
features are especially valuable at plants and refineries. 

Cameron Ball Valves have been tested for three years in many types 
of service. The large volume of repeat orders attests to their savings 
for customers and their outstanding performance. They are compact, 
amazingly easy to operate and can be equipped with wrench, hand- 
wheel or power operators. Cameron Ball Valves are available in 
sizes 2” and larger, 150* ASA to 15007 ASA. 


Have you checked on what Cameron Ball Valves can do for you? 


CAMERON BALL VALVES 
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lf you formulate or use paraffin coatings... 


jib 
ibe 


Eastman 

can help you achieve 
optimum performance 
with the right 


blend of polyolefin 
modifying resins 


A paraffin coating formulation contain- 
ing a combination of polyolefin modify4 
ing resins, rather than one resin alone, 
will most often provide the optimum 
balance between such important coat-, 
ing properties as tensile strength and 
adhesion.. 
To aid you in obtaining optimum 
properties for specific paraffin coating 
applications, Eastman offers seven basic types of low-. 
molecular-weight polyolefin resins. 

The properties of hundreds of paraffin-polyolefin 
blends have been precisely determined by our chemists: 
Much of this information is now available in a series of 
easy-to-use charts. Your local Eastman representative 
will be glad to bring over these charts and help you find 
the most efficient and economical combination of paraffin 
and Epolene for your requirements. Call him in and see 
how helpful he and his charts can be. 


Charts like these have been plotted for. : 
18 ternary (3-component) systems 
containing two Epotene resins (E-10, E-11, 
E-12, N-10, N-11, N-12, C-10) anda 
standard 130° AMP paraffin. In’each y 
| 


», System, the tensile strength and adhesion Eastm ow-molecular-weight polyolefin resins 
__ fatings are given for combinations of the 


Fy . two Epolene resins varying from.0 to 2%. 


“ 


SALES OFFICES: Eastman Chemical Products, Inc., Kingsport, 
Tennessee; Atlanta; Boston; Buffalo; Chicago; Cincinnati; Cleveland; 
Detroit; Greensboro, N. C.; Houston; Kansas City, Mo.; New York; 
Philadelphia; St. Louis. Western Sales Representative: Wilson & 
Geo. Meyer & Company, San Francisco; Los Angeles; Salt Lake City; 
Seattle. 





New Equipment... 





lubricants they serve as extreme pres- | 


sure additives and corrosion inhibitors. 
Another group of chemicals is used 
as acid inhibitors. In the asphalt field, 
the chemicals serve as emulsifiers and 
as anti-stripping agents. Armour In- 
dustrial Chemical Co. 


Circle E9 on green card, last page 


Vapor Loss Cut by Safety 
Head Under Relief Valve 


Small and compact, 


the “Quik-Sert” safety | 


head nests inside the 


studs of standard ASA | 
flanges and contains a | 
rupture disc to pro- | 


tect a vessel or system 


from overpressure, At | 
a preset pressure the | 
disc will rupture to | 


prevent pressure dam- 
s age. 


The most recent use 


of the safety head and | 
one that is gaining in 
popularity, is its in- | 


stallation underneath 
a safety or relief valve 
where an absolute seal 
is obtained. This elim- 


inates the normal va- | 


por losses through the valve. 
An outstanding feature of the 


“Quik-Sert” is preassembly of the 
rupture disc away from location. This 


affords many installation conveni- | 


ences. A second important feature: 


It isolates the valve from the process, | 
thereby reducing valve maintenance | 


requirements. 


A complete description of the line | 
is included in a new bulletin. Black, 
Sivalls & Bryson, Inc. 


Circle E10 on green card, last page 


Valve Positioner Used As 
Controller or Transmitter 

A new Precisor valve positioner 
based on the force-balance principle 


is a rugged, compact and economical 
instrument. It may be used either as 





THERMAL 
INERT GAS GENERATORS 


Using the Thermal Sub-X Process 


THERMAL utilizes unique principles of design to provide refineries, 
chemical processors, metallurgical plants, and other industrial users 
with a source of inert or purge gases that is compact in size and 
provides high outputs for low initial cost. Standard outputs range from 


2,000 scfh to 60,000 scfh. 


A 30,000 scfh Gas Fired Generator Ready for Use 


SUBMERGED 
EXHAUST OF 
COMBUSTION 
PRODUCTS 
makes feasible the 
use of low-cost or 
contaminated 
water as coolant 
without concern 
over fouling of 
surfaces. The tank 
of water through 
which the gases 
pass provides an 
unusual degree of 
safety. Heat 
transfer efficiency 
is extremely high. 


REFRACTORY IS ELIMINATED and maintenance costs reduced 
through the use of the high heat release THERMAL burner which can be 
fired with gas, distillate oil, or dual fuel. Units are supplied as a complete 
package and include all control and safety equipment. 


For detailed information write for 
Bulletin #114-B 


Other Thermal Products 


THERMAL 


Thermal Research & Engineering Corp. 


- oa & Services: 
a simple controller or as a position- 


indicator-transmitter in addition to | 

its prime function of providing faster, | 
eh “i CON 

more positive response for diaphragm | ONSHOHOCKEN ¢ PENNSYLVANIA 

actuators. REPRESENTATIVES IN PRINCIPAL CITIES 


Gas, Oil & Combination 
Burners 

Heat Exchangers 

Alr Heaters 

Submerged Combustion 

Combustion & Heat 
Transfer Equipment 


Providing excellent linearity be- 
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REPORTS 


Air Fin Cooler Fans in Germany 


ESSO’S REFINERY IN COLOGNE, GERMANY 
DEPENDS ON HARTZELL FANS FOR PEAK 
OPERATING 
EFFICIENCY . . . 


Ih Germany, the U.S. and around the globe, Hartzell cooling tower and heat 
exchanger fans are recognized for continuous, trouble-free performance. 

At Esso’s Refinery in Cologne, Germany, Hartzell six-bladed fan 
assemblies have been operating since November, 1958, delivering top-notch 
cooling performance. 

Important reasons for this performance bonus are « AUTOMATIC 
AND INSTANTANEOUS CONTROLLABLE pitch settings that hold 
outlet temperature fluctuation to +142° F by increasing or decreasing 
blade pitch as cooling requirements change. ¢ Up to 50% POWER 
SAVING since the pitch of the fan blades is rarely at maximum. ¢ 
COMPLETE SIZE RANGE. 

Whatever your requirement, look to Hartzell for your cooling tower 
and heater exchanger fans that cover every application. Write for 
bulletin A-111B. 


PROPELLER FAN COMPANY 


PIQUA, OHIO 





Engineering offices in principal cities 
Div. of Castle Hills Corp. 


For more data on advertised products, use cards, last page. 
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tween controller output pressure and 
the resulting valve stroke, the new 
instrument may be used with either 
a direct or reverse-acting response. 
Field adjustments and calibration 
procedures may be performed with 
just a screwdriver and a wrench, 
Among the various optional com- 
ponents offered is a by-pass unit 
which enables the controller air signal 
to be diverted directly to the actuator 
diaphragm so that the positioner can 
be removed for servicing without loss 
of process control. For applications 
requiring more than the standard 
output air capacity, an optional vol- 
ume booster supplying up to four 
times the standard output is avail- 
able. Taylor Instrument Companies. 


Circle E11 on green card, last page 


Rotameter Catalog Has 
Selection Data Charts 

A 20-page, fully illustrated catalog 
covers industrial applications of rota- 
meters and details of the several tube 
and float types available. In addition, 
it lists selection and ordering data. 
The industrial user can quickly select 
the meter for his exact purpose by 
merely consulting the charts provided. 


Glass-tube Varea-meters are made 


HyDROCARBON PRocESSING & PETROLEUM REFINER 








in ¥% to 3-inch tube sizes, with 5 or 
10-inch scale lengths. They are avail- 
able in various materials and styles to 
permit the metering of almost any 


chemical solution. Standard capacities | 


range from 0.25 to 310 gpm of water, 
or 1.1 to 1,300 scfm of air. Higher 
capacity models can also be supplied 
with special floats. Wallace & Tier- 
nan, Inc. 


Circle E12 on green card, last page 


Plugging Machine Isolates 
Pipe Section for Repair 

The Shortstop, low-pressure plug- 
ging machine, completely new in con- 
cept, is an inexpen- 
sive device which 
provides a quick 
and effective way 
to stop-off piping 
at working pres- 


sures up to 60 psi, | 


and temperatures 
jf to 180° F. It may 


, 4 be used to isolate a | 


section of line for 


repairs, additions, or replacement; to | 


extend lines; 
many other eperations-in the field or 
in the plant, without interrupting 
flow. 
Sizes 


relocate or 


from 2 
inches, with the 2 and 3-inch sizes 
now available. T. D, Williamson, Inc. 


range 


Circle E13 on green card, last page 


Bulletin Describes 
Instrument-Control Line 


A new, four-page bulletin describ- | 


ing the company’s complete line of 
instruments and controls illustrates 
and describes fluid meters for record- 
ing, indicating and integrating; trans- 
mitters and recorders for pressure and 
draft; level transmitters; and temper- 
ature instruments. 

Also illustrated and described are 
plug-in components, the Flamon de- 
tector, analysis instruments, and the 
700 analog and digital systems. 

Literature for each of the compon- 
ents and systems is listed. Bailey 
Meter Co. 


Circle E 14 on green card, last page 


Ball Float Operates 
Separator Dump Valve 

An inexpensive ball float trunnion 
is designed to mount on the side of 
a separator and operate the separator 
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and for | 


through 12 | 


cetic Ether + Ace 
« Barium Sulphate 


t Feed Water + Borax - 


Butene » Butyl Acetate + Calciuga 


« Carbon Dioxide + Car’ 
A 
= 


Chlorine + Chloro 

Oil + Creose 

Ethylene 

« Hyd 

Liquor | 

« Methy, 

Oleic Acid * Olec ° 


ss 
Ether « Phenol + Phosphoric A® 


Va 


Alcoho 
. ie « Glycerine 
« Kerosene + Kraft 
. Acetate + Methyl Alcohol 
pphtha « Nicotine + Nitric Acid « 
Pentane + Petroleum + Petroleum 
Potassium Cyanide ¢ Potassium 


fe RAR ta cil 
nN Hydroxide * sodium 


Silicate » Sodium Sulfate +» Sodium Sulfide » Sodium 


Stearic Acid + Sulphuric Acid + Sulphur Dioxide + Tannic Ace 


chloride +» Tetrachlorethane + Toluol + Tri-Sodium Phosphate «+ Trichlorethylene + Turpentine - 


ONE GASKET MATERIAL 


that will handle over 120 different chemicals 
and their thousands of variations 


DURABLA Homogeneous Com- 
pressed Asbestos Sheet Packing is a 
single-formula material that can be 
used with proved safety for the seal- 
ing of practically all oils, gases, alka- 
lies, acids and hydrocarbons. It is 
suitable for a wide range of tempera- 
ture-pressure combinations. 

The versatility of this material re- 
sults from the use of a greater per- 
centage of selected Canadian asbestos 
fibre, of the spinning group, than is 
found in any other gasket material. 


0M-37 


The asbestos is skillfully compounded 
with a special binder. Every square 
inch of the sheet has uniform density, 
thickness and asbestos distribution. 

DURABLA Sheet Packing is avail- 
able in eight different gauges. Gaskets 
are supplied in all sizes and shapes, 
accurately machine cut. 

Write for full information about 
the all-purpose gasket material. Ask 
for a copy of bulletin PR81. 


DURABLA MANUFACTURING COMPANY 


“ 114 Liberty Street, New York 6, N. Y. 


Manutacturers of DURABLA Pump Valves and Check Valves 


For more data on advertised products, use cards, last page 





Heart of your automatic control system... 


% 


Here’s quick, accurate, off-the-shelf help that can simplify auto- 
matic control-system design . . . provide almost any needed con- 
trol and computing functions from multiple pneumatic input 
signals, flexibly and efficiently. 


The Bailey Type AR80 Computing Relay is designed to receive 
pneumatic signals from transmitters, controllers and/or relays, 
and to produce an output signal which is determined by the 
computing and/or control functions provided in its system. It 
can be used singly to perform the functions indicated, or with 
additional units, for more complex functions. 

It can also be supplied with provision for remote adjustment 
of proportional band. This is accomplished either with linkage 
drive between receiver bellows and proportional band adjustment 
to give linear action, or with cam drive to permit nonlinear as 
well as linear computations. Nozzle-vane mechanism is sensitive 
but sturdy—response is fast but low in air consumption. Signal 
ranges are standard 3-15 and 3-27 psig. Write for full specifications. 
CP-163-1 

Chemical and petroleum division 


the BAILEY COMPUTING RELAY 


Performs these 
COMPUTER FUNCTIONS 


e MULTIPLIES ¢ DIVIDES 

e REVERSES e¢ SUBTRACTS 

e AVERAGES e TOTALIZES 
pneumatic inputs 


Gives these 
CONTROL ACTIONS 


e PROPORTIONAL 
¢ PROPORTIONAL plus RESET 
e PROPORTIONAL plus RATE 


¢ PROPORTIONAL plus RATE 
plus RESET 


e FLOATING (reset only) 


INPUT 


vn 7 SPRING 


INPUT 





output |" 
—— 




















© J \NPUT 





SPRING 


Multiple loading bellows gives wide flexibility 
By adjusting spring tensions and loading 
appropriate bellows, Bailey Computing Re- 
lay provides variety of functions, including: 
compensating flow from pressure or tempera- 
ture; multiplying or dividing one signal by 
another; variable ratio adjustment for a 
different controller; adjustment of propor- 
tional band from remote manual or automatic 
source; introduction. of nonlinear correction 
factor from a process stream analyzer; com- 
pensation of level measurement from specific 
gravity or temperature. 


BAILEY METER COMPANY 


1043 IVANHOE ROAD ¢ CLEVELAND 10, OHIO 


in Canada—Bailey Meter Company Limited, Montreal 


For more data on advertised products, use cards, last page. 
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dump valve. Level changes in the | 


separator are measured by a float 
and transmitted through the trunnion 
to the dump valve. The lever of the 
trunnion is connected to the dump 
valve by a turnbuckle linkage. 

The tank connection is 2 inches, in 
either screwed (NPT), grooved, or 
butt weld construction. Also available 
is a 2 x 8-inch cast iron, 125-pound, 
ASA mounting flange which can be 
used with any of the above construc- 
tions. The cast steel bonnet has a 
pressure rating of 125 psi. Fisher 
Governor Co. 


Circle E15 on green card, last page 


Glass-Resin Tanks 
Described in Bulletin 


Applications of Poxyglas corrosion- | 


resistant tanks, features of the glass- 
resin material, and a discussion of the 
manufacturing method, are included 
in a new six-page bulletin on Poxy- 
glas tanks. 


The new line of tanks includes four | 


standard sizes with capacities of 4,600; 
8,500; 12,000, and 16,000 gallons re- 
spectively. Tanks with lower capaci- 


ties are being developed and will soon 


be available. 

The bulletin also contains a handy 
‘“Poxyglas Corrosion Resistant Chart” 
for use as a guide in the applications 
of Poxyglas tanks for corrosive serv- 
ice. Black, Sivalls & Bryson, Inc. 

Circle E16 on green card, last page 


Vacuum Dehydrator 
Deordorizes Feed Stock 

A vacuum dehydrator for remov- 
ing moisture and obnoxious gases or 
water cloud, and for deodorizing feed 


stock is unique in that removal of | 


lower boiling point materials out of 
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Shaft 
<<a) —7:\ a 


for lifetime performance in any 
petroleum or petrochemical service 


TY P E Ss land 2a | 
Synthetic Rubber Bellows ° For Low Pressure Service 


Services: gasoline, diesel “= — 
crude oil, butane, propane, et yee a: 
similar products non-injurious to Sy 

rubber. 

Pressures: to 200 psi. 

res: —40°F to 4212°F. 

y assembled. Self- 


d faces positively 
— Available in balance 





Temperatu 
Construction Data: are? 
justi ing head. 
adjusting sealing 1. 1 
spring pressure for minimum wear. 


for pressures to 550 psi. 


prevent leakage. Low 
d construction 








Packaged Type Seal + For High Pressure Service 


Services: Same as Types 1 and 2. 


Pressures: to 1200 psi. 
Temperatures: _40°F to +250 F. 


‘. . vy duty. Hydrauli- sae a 
perma eh poy oe high pressures. Single-unit package fo 
cally balan 


installation. 


TYPE 9 





Engineered for service conditions 


* @ 
ing Members Made of Teflon 
_—_ that do not permit use of rubber 


; oe ati on all 
: , 
cone oil some petroleum derivativ es, 
’ 


known corrosives. 


Pressures: to 150 psi. (balanced construction 
r : 


to 750 psi.) 
s: —120°F. to 4500°F. 
the met 
tion the’ ok 
pero yey particular service. F lexible wedge ring 
sui é ; 
cashed from chemically inert Tefion. 


Tenpoe allurgical specification best 


Data: Furnished in and sealing ring 


Contact “John Crane” for the shaft seal best suited to 
your requirements. Request bulletin giving full information 
on “John Crane’s” complete line of mechanical seals. 


Crane Packing Co., 6420 Oakton St., Morton Grove, IIl., 
(Chicago Suburb). In Canada: Crane Packing Co., Ltd., Hamilton, Ont. 


* DuPont trademark 
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Cut mixer maintenance cost as much as 60% 
see specify LIGHTNIN Mixers with this leakproof seal 


This mechanical seal can save you up 
to 60% of what you’d expect to spend 
on annual upkeep of a side-entering 
mixer on a big blending tank. 

It never needs adjustment—runs for 
years without attention. It eliminates 
all the costly maintenance of a packed 
stuffing box. 

At the same time, it positively stops 
troublesome drip, drip, drip—prevents 
waste of product and gives you clean, 
safe housekeeping around the tank. 

And, when the seal finally does wear 


out, it’s easy to replace—just a simple 
cartridge unit. One man can do the job 
easily and quickly, even with a full head 
of liquid in the tank. 

There are no loose seal parts you 
have to assemble—no delicate adjust- 
ments to make. The cartridge is easy 
to stock as a spare. Or you can get a 
new one from MIXxco in a hurry when 
you need it. The seal is made in all 
sizes, and in materials to suit the sim- 
plest or toughest mixing conditions. 

Biggest surprise of all is the price. 


“Liohtan Mixers-— 


MIXCO fluid mixing specialists 


[] Top or 
turbine, paddle, and propeller 
types: 1 to 500 HP (B-102) 


([] Send us the cost-cutting facts 
on LIGHTNIN Rotary Mechan- 
ical Seals—Bulletin B-111. 
We'd also like catalog informa- 
tion on these LIGHTNIN Mixers: 
([] Side entering: 1 to 25 HP 
(B-104) 


bottom entering; 


[_] Top entering propeller types: 
Ye to 3 HP (B-103) 


(J Portable: Ye to 3 HP (B-108) 


[[] Laboratory and small-batch 
production types (B-112) 


(_] Condensed catalog showing 
all types (B-109) 


(] Data sheet for figuring mixer 
requirements (B-107) 


Check, clip and mail with your name, title, company address to: 


MIXING EQUIPMENT Co., Inc.,164-h Mt. Read Bivd., Rochester 3, N.Y. 


In Canada: Greey Mixing Equipment, Ltd., 100 Miranda Ave., Toronto 19, Ont. 


In Europe: Lightnin Mixers, Ltd., Poynton, Cheshire, England 


A seal-equipped LIGHTNIN Mixer costs 
only a few dollars more than one 
equipped with a packed stuffing box. 
Refiners everywhere are saving 
thousands of dollars yearly on mixer 
maintenance with this exclusive LIGHT- 
NIN Mixer feature. To learn how in- 
expensively you can use it to build low- 
cost upkeep into your big blending 
tanks, call in your LIGHTNIN Mixer 
representative today. He’s listed in 
Refinery Catalog. Or write us direct. 


For simplest possible maintenance, you can get 
LIGHTNIN Side Entering Mixers in a wide choice 
of corrosion-resistant materials, with gear drive 
or V-belt drive, and with mechanical seals or 
stuffing boxes to meet every service condition. 





REPAIR PIPE LEAKS 


QUICKLY 
PERMANENTLY 


ANY PRESSURE 
ANY TEMPERATURE 


SKINNER-SEAL 
EMERGENCY PIPE CLAMPS for safe, 
sure lasting repair of splits and rust 
holes in pipe. No pressure too high. 
Anyone can apply in a few mo- 
ments. Made in all sizes, 2” to 
12”, for steel and C. I. pipe. Stocked 
by practically all oil supply stores. 


COLLAR LEAK CLAMPS —for oil and 
gas lines. Gasket is sealed by 
gasket container rings—pressure is 
sealed in . . . air, moisture and 
gasket-destroying soil conditions 
are sealed out. Effective under any 
pressure. Sizes 2’””—13” O.D. incl. 
In stock at oil supply stores! 


For over half a century, 
a complete line of Repair 
Clamps and Saddles for 
steel and cast iron pipe. 


Send for catalog! 


M. B. SKINNER CO. 


SOUTH BEND 21, INDIANA 
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feed stock is accomplished without 


mechanical means, except what is 
required to pump the material to the 
dehydrator. No chemicals are re- 
quired. 

It is easily adjusted to accommo- 
date stocks of different characteris- 
tics. In units now in service, stock 
from #615,000 ssu @ 100° F and 
25 ssu @ 210° F to stock #640,230 
ssu @ 100° F and 160,000 ssu @ 
210° F, removed water, in a single 
pass, resulting in a product that con- 
than 0.01 


weight of moisture. 


tained less percent by 


A brochure and data are available. 
Project Fabrication Corp. 
Circle E17 on green card, last page 


Bulletins Describe Popular, 
Quick Disconnect Couplings 

Two new bulletins, containing com- 
plete specifications and details on the 
most popular of quick connect/dis- 
connect couplings, cover the com- 
pany’s line of “E” and “H” couplings. 

The “E” design is used in high 
pressure, gravity flow, and vacuum 
systems, while the “H” model is used 
primarily in hydraulic lines. 

The brochures also include a com- 
plete catalog of spare parts, acces- 
sories, and methods of 
using the couplings. Snap-Tite, Inc. 


suggested 
Circle E18 on green card, last page 


Three-Model Chemical Pump 
Line Described in Booklet 

A new line of cradle-mounted 
chemical pumps is described in a 
booklet as three models ranging to 





Use Readers’ Service 
Postcard, Page 267 
for more information 


on advertised products. 











| they still don’t 


- ». - one of a series presented by 
Western Supply Company, Tulsa, to 
improve the “1.Q."* of engineers .. . 
(*“income Quotient’) 


Communicating your 
convictions gains better 
understanding, improved 
relations, greater results 
for engineers 


Breathes there a man with soul so 
dead, who never to his friend has said, 
“Don't those lamebrains in the ___ 
Department every get ANYTHING right? 
ea very carefully wrote EVERY- 
THING down, very logically and clearly 

didn't leave a thing out and 
et my point!" — or 
words to that effect? 

The only oo you need for 
having voiced these sentiments is that 
you occupy yourself daily with one or 


} more people, because it is with people 
i that communications 


break down — 
people on either end of the chain of 
communication, whether they be em- 
ployee or employer, buyer or seller. 
veteran or newcomer. (See Footnote) 

Whether it be an internal or external 
message, verbal or written, a telephone 
message or a memorandum, a formal 
report or a business letter, technical or 
elementary, a progress report or a 
comparative, scientific analysis, the 
ground-rules are the same for success- 
ful communications. 

Take our friend who is beset by 
“those lamebrains,"’ for instance. Can he 
be so positive that it was the other end 
of the chain that bogged down? Perhaps 
he was too complete in his instructions, 
where simplicity would have sufficed. 
Perhaps the receiver merely needed 
short, concise directions, not the logical, 
careful rationalization of the writer. 
Perhaps his memorandum was clear to 
him, but maybe the “practical examples” 
he gave weren't so practical to the re- 
cipient because it was outside his frame 
of reference, background or experience 
Maybe a telephone call would have been 
a more efficient medium of exchange 
in this instance. 

The basic problem, then, is one of 
needing to transmit our beliefs, deci- 
sions, conclusions from us to someone 
else, and to have that other person 
understand what we mean — quickly, 
accurately, simply and — pleasantly. 

Perhaps one of the cardinal rules for 
better communications, then, is better 
understanding: consideration for others, 
and a desire to understand another's 
viewpoint. Actually, this merely be- 
speaks the real origin of “fluid com- 
munications”: thought, for thought plays 
a vital role in what we feel, observe, 
write, say, or demonstrate; and these 
are the principal means of communica- 
tion available to everyone thinking, 
feeling, observing, writing. saying, dem- 
onstrating. (See Footnote) 

Does this sound like a monumental, 
life-long task? It is, and it isn't. It 
is not monumental unless you make it 
so by resenting it, and it is life-long, 
because as you change, as others change, 
as business changes, so do communica- 
tion forms, vocabularies, meanings, 
frames of reference. 

It is not sufficient in a competitive 
economy to have convictions; it is 
necessary to sell your convictions to 
someone who can either do something 
with them, or authorize you to do so 
This, then is one of the chief values of 
communications; to help you accomplish 
your aims in engineering, in your pro- 
fessional life, more quickly, more pro- 
ductively, more successfully. Combined 
with your technical knowledge, your 
ability to perform and deliver, and your 
initative, communications can become 
the most valuable tool in your profes- 
sional ‘“‘workshop.” 

FOOTNOTE: For more detailed infor- 
mation, write for Booklet E-1, “Commu- 
nicating Your Convictions,” to WESTERN 
SUPPLY COMPANY, HEAT EXCHANG- 
ER DIVISION, P. O. BOX 1888, TULSA, 
OKLA. — and if there’s a heat exchanger 
in your company’s future, we'd appre- 
ciate a “line of communication” from 
you! 


For more data on advertised products, use cards, last page. 





A GREAT NAME IN THERMOMETERS 
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Mercury Actuated 
Temperature Indicating Instruments 


=.) 


rts a ae 





A—4¥2” DIAL THERMOMETERS: Made in 3 types 
to suit any requirements. Rigid stem, wall or 
flush mounted, 11 inches of scale reading. In- 
terchangeable with standard industrial separ- 
able sockets. Stem can be placed at any angle 
and case can be rotated to any readable 
position. 


B—RECORDING THERMOMETERS: Twelve inch 
die-cast aluminum case with black finish. Single 
or multiple pen construction. Electric or spring 
wound clock, 24 hour or 7 Day Revolution. Flex- 
ible Armor and bulb of stainless steel. Ranges: 
—40 + 950° F or Equivalent in °C. 


C—INDUSTRIAL THERMOMETERS: Red-Reading 
Mercury—Extruded brass case—chrome finish. 
Ranges: —40 + 950° or Equivalent in °C. 


D—RED-READING MERCURY LABORATORY THER- 
MOMETERS: Thoroughly annealed for permanent 
accuracy. Complete line A.S.T.M. and fractional 
division types. 


New Equipment .. . 





1,000 gpm with heads to 240 feet. 

The booklet gives information on 
interchangeability of parts among 
units of various sizes, application, ma- 
terials, operating positions and rota- 
tion. A chart shows features of the 
various units as broken down to the 
pump components. 

A coverage chart and photos of the 
three models are shown. Each of the 
models’ performance characteristics 
is pointed up. The horsepower range 
is %4 through 50, Ingersoll-Rand Co. 


Circle E19 on green card, last page 


Engineering Specifications 
In New Ball Valve Catalog 

A new 16-page catalog gives de- 
tailed specifications and characteristics 
of the company’s complete industrial 
Flo-Ball valve line. 

Included are cutaway drawings, 
phantom and exploded views, mate- 
rials of construction charts, pressure/ 
temperature curves, and dimension 
tables and drawings. The catalog 
features several series of top entry, 
150-pound ASA flanged valves, 300- 
pound ASA flanged valves, 600- 
pound W.O.G. screwed-end bar stock 
valves, and vacuum to 3,000-psi shut- 
off valves. Hydromatics, Inc. 


Circle E20 on green card, last page 


| Tips on Public Speaking 
| For the Non-Professional 


“Public Speaking: Impact a Result 


| of Contact” is the newest free book- 
| let 


in the “Professional Advance- 
ment” series. In the field of human 
relations, this booklet outlines the 
preparation of a talk to any size 
group, starting with an outline of the 


| speaker’s thoughts on a subject, an- 
| ticipating visual aid requirements in 
| advance, pre-publicity, staging, and 


finally delivery of the talk itself. 


| Prepared for the non-professional 


speaker, the booklet stresses simplicity 


| and naturalness. Its contents will as- 


FOR COMPLETE INFORMATION WRITE FOR CATALOG 


PALMER THERMOMETERS, INC. 
Cincinnati 12, Ohio ¢ MElrose 11500 


234 


For more data on advertised products, 


sist both speaker and program chair- 
man. Western Supply Co. 


Circle E 21 on green card, last page 


| Butterfly Valves With 
| Rubber Seats Described 


A bulletin describes the completely 


| new designs in rubber seat butterfly 
| valves. 


The valves are available in 50 psi 


use cards, last page. HyDROCARBON 


and 125 psi in (20 to 190° F) 24- 
inch sizes and larger; 125 psi in 4 
through 20-inch sizes; 150 psi in 3 
through 20-inch sizes. 

Complete dimensions are included. 
The Henry Pratt Co. 


Circle E 22 on green card, last page 


Pump Trouble Shooting 
Covered in New Bulletin 

A new bulletin, “Centrifugal 
Pumps—Installation, Servicing and 
Maintenance,” has complete installa- 
tion, operation, maintenance and 
servicing data for centrifugal pumps. 
Information includes storage, foun- 
dation construction, alignment, pip- 
ing, priming and starting, lubrication, 
trouble shooting and basic servicing, 
and internal inspection. Worthington 
Corp. 


Circle E23 on green card, last page 





Tear Sheets——Reprints 


Handling costs compel Gulf 
Publishing Company to make a 
charge of 10 cents per page 
(minimum 25 cents) for all 
TEAR SHEETS ordered. Such 
tear sheets will be sent, when 
available, if cash (or company 
requisitions) is sent with the 
order. 

Small, individual orders for 
REPRINTS of articles will 
carry a 50-cent charge per copy 
WHEN AVAILABLE. Cash 
(or company requisitions) must 
also accompany these orders. 
The $1. price on some of our 
larger reprints will, of course, 
continue to apply. 


These price rules do not af- 
fect quantity orders (starting 
at 100 copies) of any article 
printed. Prices for these will be 
quoted upon request. 


Address: Reprints, 
Hydrocarbon Processing & 
Petroleum Refiner, 

Box 2608 

Houston 1, Texas 











ProcEssINGc & PETROLEUM REFINER 








At CRITICAL Valve Control Points 


.» You Get 
Dependable Operation 
a 
amesbury 


"BDeuble - Seal’ 
BALL VALVES* 


*PATENTED, 


FIRE SAFE VALVING IN REFINERIES 


The Jamesbury “Double-Seal” FIRE SAFE Ball Valve (Type 
DZ) has been accepted for use in the hydrocarbon industry 
because of its outstanding performance. In the event of fire — 
and the loss of the valve’s soft seats, secondary metal seats 
provide effective shut-off of the fluid flow. 

It stands to reason that a valve that performs outstandingly 
under adverse conditions can be relied on to give trouble-free 
performance under less severe conditions. That has been one 
of the big reasons, at least, for the success of Jamesbury 
“Double-Seal” Ball Valves. Proved dependable at critical valve 
control points, these valves have gone into industrial plants 
everywhere to control nearly all types of media flow. 

There are many exclusive features about the Jamesbury 


“Double-Seal” Ball Valve which contribute to its excellent per- 


formance record. For example, there’s Jamesbury’s patented 
lip seal; there are no internal springs; you get leak-tight stem 
_— seals; operators are mounted integral with the valve. For fur- 
WIDE RANGE OF SIZES: VARIETY OF MATERIALS: OEE . - ~ Seal” RK; I 
Valves in 363 266 516 Stalalens | ther information about Jamesbury “Double-Seal” Ball Valves, 


Screwed end 1%” through 3”. Steel, Alloy 20, Carbon Steel, sontac yur nearest stocking distril ‘— or write us direc 

g Sense, Bente bite teak hie: contact your nearest stocking distributor — or write us direct. 
> minum and PVC. Interchangeable 

Flanged 150+ series 2” through seats and seals in Teflon, Teflon 

12” — 300 2” through 8”. compounds, Nylon, Buna-N, Neo- 


prene, Hypalon and natural Ask For Jamesbury Fluid Services Guide 


ine JAMESBURY CORP. 


Larger sizes on request. Carbon Steet, Standard. , 
O New Street, Worcester, Mass. 
QUARTER TURN OPERATION _ A DISTRIBUTORS IN PRINCIPAL CITIES 
HIGH FLOW CAPACITY 


ZERO LEAKAGE = ~——= NO LUBRICATION REQUIRED 
As Versatile As Industry Itself! MINIMUM MAINTENANCE 
‘me Ee ae ANUAL OR POWER OPERATION 
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Wherever temperature matters... 
specify WEST 


VERITELL INDICATING PYROMETERS 


MODEL | — Accuracy 14% of scale. Bulletin I 
MODEL !— — Portable offering the same accuracy as 
Model I. Bulletin IE 

MODEL IN— Multipoint indicator for supervising tem- 
perature in 3 to 23 zones from a single, central point. 
Bulletin IN 

MODEL IRT — Resistance thermometer indicator span- 
ning as little as 50° F. Accurate up to 1000 ft. from 
the heat zone. Also available in all control forms. 
Bulletin RT 


GARDSMAN CONTROLLERS 


e MODEL J* — On-off indicating controller offering nar- 
row differential. Bulletin J 


MODEL JP — Proportioning controller that automatic- 
ally adjusts on time to off time to maintain any de- 
sired temperature. Bulletin JP 

MODEL JL*— High-limit, on-off controller with man- 
ual reset for heat-treating or alarm applications; or, 
can be used as on-off controller. Bulletin JL 

MODEL JT SERIES* — Three-position controller for 
motorized valves, or high-low-off control. Bulletin JT 
MODEL JE SERIES— Portable controller, available in 
on-off, proportioning, and high-limit forms. Bulletin JE 
MODEL JSB SERIES* —Stepless (saturable core reactor) 
temperature controller for electric heaters. Bulletin JSB 
MODEL JG SERIES — Program controller for automatic- 
ally regulating a complete time-temperature cycle. 
Available in all control forms. Bulletin JG 

MODEL JY SERIES — New digital set point controllers. 
Three-digit, 1000-unit dial allows adjusting the control 
point in increments as small as 12°. Available in on-off, 
proportioning, and stepless control modes; one, two or 
three ranges. Bulletin JY 


COMPLETE CONTROL SYSTEMS — Choice of controllers 
with all necessary accessory equipment, wired and in- 
stalled in compact cabinet. Bulletin CS 

*Appearance same as Model JP 


MARKSMAN RECORDER 


e MODEL M — Transistorized potentiometer strip-chart 
recorder offering many new and improved features. 
Bulletin M 


ACCESSORIES 


e CHOICE INCLUDES THERMOCOUPLES .. . thermocouple 
connectors . . . thermocouple switches . . . plug-in or 
explosion-proof housings. Write for “Pyrometer Ac- 
cessory Catalog.” 


Wherever temperature plays a vital role — in plastic, 
metal, ceramic, chemical and process industries — WEST 
supplies a complete line of instruments already proven in 
countless applications. For prompt application assistance 
or service, consult the Yellow Pages of your telephone 
directory to locate the WEST representative in your area; 
or write direct for information, specifying bulletin number. 
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INSTRUMENTS 


MODEL | 





MODEL IN MODEL IRT 








~~e 


MODEL JP MODEL JE 





MODEL JG MODEL JY 





Complete 
control 


systems MODEL M 








| E 5 haabiatealle 


CORPORATION 


SALES OFFICES IN PRINCIPAL CITIES 
FACTORY AND GENERAL OFFICES 
4351-B W. MONTROSE, CHICAGO 41, ILL. 


8 


WEST INSTRUMENT, LTD. 
52 Regent St., Brighton 1, Sussex 
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Here’s how Petreco ELECTROFINING units 
improve distillates and lower costs: 


SOME TYPICAL PETRECO DISTILLATE TREATER INSTALLATIONS 


6'6"'x21' 
Vertical 


10’x9’ 
Vertical 


2-10'x21' 
Vertical 


3-10'x20’ 
Horiz 


10’x21' 
Vertical 


10’x21’ 
Vertical 


6'6"' x9’ 
Vertical 


2-10'x21' 
Vertical 


8'x21' 
Vertical 


2-Stage 


1-Stage 


1-Stage 


2-Stage 


1 -Stage 


2-Stage 


2-Stage 


1-Stage 


16,00 


22,000 | Prepane: 


60,000 


10,000 


Coustic & 
Water wash 


Caustic & 


water wash 


Coustic 
Treot 


Coustic & 
water wash 


" Coustic & 
water wash 


_ Acid pre- 
© cipitation 


Acid 
alkali 


TREATMENT 


| To remove organic acid, olefins, 


RSH, diolefins—to save caustic, 
reduce volume loss 


To remove RSH—to remove tarry 
acid—to remove sulfur. To re 


place centrifuge machines 


Remove cromatics, improve color, 


improve vis 


Odor improvement, color stability, 
prevent sediment, prevent product 
loss, RSH reduction, low metal ions 


To remove naphthenic acid 


Remove organic acid, remove RSH 
Conserve caustic, prevent product 


loss, prevent pollution 


Remove naphthenic acid. Prevent 
sedimentation. Prevent product 
loss 


Remove acid sludge fines from 
product from H»SO, alkylation 


unit 


Remove arsenic, lengthen catalyst 


life on platform charge 


Remove RSH, make government 


water tolerance test 


Reduces cu dish gum to specifications 
—doctor sweet ofter 24 hrs. storage. 
Passes engine test. 


Product contains specification resid- 
uel sludge. Caustic is reduced 
about 30%. 


Reduced residual acid to 50 ppm. 


Stable color. Low sedimentation. 
Some RSH reduction. No product 
loss. Low metal ion. 


0.002% residual moisture. 96% 
light transmission. 


Produced nil neut. no. product. Prod- 
uct posses British filter test. 


Very low residual sludge on prod- 
wet. Less than .001% by volume. 


Reduced arsenic from 175 PPB to 
5 PPB. Reduced lead from 660 
ppm to 20 ppm. 


002% residval sludge. Nil % 
residual H,0. 


Coustic 


Caustic & spent 
Caustic salvaged 


Neutralizing 
reagents 


Clay life 
improved 


Acid 
Caustic 


This operations report on Petreco ELecTRoFINING* Elec- ground space, uses fewer pumps, requires less piping 


tric Precipitator Treating shows the improvement in than any other system capable of comparable results. 
product quality and the savings realized in typical instal- The precise, automatic, continuous treatment reduces 
lations. The table specifies how and why various stocks labor, conserves chemicals, and insures product uniformity. 
were treated. If you would like to know more about these savings 
The investment in ELECTROFINING equipment to upgrade and what the ELECTROFINING process can do to improve 
distillates was relatively small. Installation occupies less and stabilize streams from your refining units, contact 


° ) > ~~ > er a " > 
*Registered Trademark, Petrolite Corporation your nea! by Petreco € ngineer, or write... 


SUBSIDIARY AND AFFILIATED COMPANIES 


CANADA, Edmonton, Alberta « ENGLAND, London 


PRinROLITE 
C 


COmroORA FEON 


GERMANY, Frankfurt, a. M. « VENEZUELA, Caracas 


. 2 eee 
ON 


REPRESENTATIVES 


ARGENTINA, Buenos Aires + BRAZIL, Rio de Janeiro « COLOMBIA, Bogota 


ivis 


3202 South Wayside Drive (P.O. Box 2546), Houston 1, Texas 
1390 East Burnett Street (P.O. Box 7216), Long Beach 7, California 


D 


ITALY, Rome « JAPAN, Tokyo + KUWAIT, Kuwait « MEXICO, Mexico, D. F. 


NETHERLANDS, The Hague « TRINIDAD, Port of Spain 
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. cuts 
welding costs 
of 
fabricating 
process 


piping 








FEATURES OF FLO@WWLINE FITTING WELDING ENDS ASSURE COST-SAVING PIPING CONSTRUCTION 


SQUARE CIRCULARITY MACHINE 
END... AND TRUE TOOL CUT 
machine WALL BEVEL... 


tool TINIE( NOT 
ee UNIFORMITY GROUND 

















The cost of corrosion-resistant welding fittings is normally only a small part 

We Make of the welding costs of fabricating a piping system. For this reason it pays 
to use FLOWLINE Fittings. 

> = FLOWLINE Fittings, like all reputable piping materials, are made to A.S.A. 

Orrosion- esistant and M.S.S. Standards. But—this is only half the story. Due to our methods 

of production and inspection FLOWLINE Fittings are supplied much closer 

. ee to nominal dimensions than to industry-standard permitted extremes. 

e Ing ittings— This high dimensional accuracy simplifies alignment and permits con- 

stant welding speed to be maintained with uniform penetration. Better, faster 

e connections can be made—resulting in welding cost reduction and sound 

nothing else! construction. 


For specific evidence of cost savings you can effect by using FLOWLINE 
Fittings write for Form I-92. 





FINER FITTINGS 


FLOWLINE Fittings are regularly produced of Stainless Steels 304, 
THROUGH SPECIALIZATION 304L, 316, 316L and 347, Aluminum, Monel and Nickel, sizes 4” 
COST NO MORE 


through 24", Schedule 5S through XX Heavy. 
THAN ORDINARY FITTINGS FLOWLINE CORP 


World’s Largest Manufacturer of Stainless Welding Fittings 
NEW CASTLE, PENNSYLVANIA «+ Oliver 4-5541 
HOUSTON 36, 5510 Edith St. LOS ANGELES 22, 4781 East Third St. | NEW YORK 7, 233 Broadway 
MAdison 3-6422 ANgeles 8-3676—TWX, LA 1427 WOrth 2-6669—TWX, NY 1-208 


DENVER 4, 1321 Bannock Bldg. TULSA, 15051 East Admiral Pl. 
KEystone 4-6143—TWX, DN 372 Temple 5-7575—TWX, TU 1234 
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how to 

keep it out of 
diesel locomotive 
fuels 


Sludge can mean plugged filters and stuck 
injectors in diesel engines. 

Yet you can prevent these problems (and 
complaints) even when locomotives are refueled 
at various locations with different fuels, even 
blending straight-run and cat-cracked products. 

Many refiners use Du Pont Fuel Oil Additive 
No. 2 to protect the quality of distillates and 
particularly to overcome incompatibility be- 
tween blends of cracked and straight-run stocks. 

Most injector-sticking and filter-plugging are 
eliminated because FOA-2 is a dispersant, a 
solubilizer and a stabilizer. It reduces insoluble 
residue to small particles that flow through fil- 
ters and burn along with the fuel. It contributes 
no ash of its own, because it is non-metallic. 

And, of added importance to you as a refiner, 
FOA-2 prevents sludge from forming in your 
product in storage, in transit as well as in use. 
FOA-2 will also clean out sludge that has 
accumulated in diesel equipment (and home 
burner systems, too). 

Details? Call your Du Pont representative. 
E. I. du Pont de Nemours & Co. (Inc.), Petro- 
leum Chemicals Division, Wilmington 98, Del. 


LEAD ANTIKNOCK COMPOUNDS 
and other PETROLEUM ADDITIVES 


" Better Things for Better Living . . . through Chemistry 

















MUELLER NO-BLO : METHODS 


permit you to tap a line, 
under pressure, for tie-ins, repairs, replacements and other purposes = = = with- 
out loss of fluid™ = = without shutting down system! @ Rugged, “service- 
proven” Mueller Products and No-Blo Methods safely permit these necessary 
operations anytime without expensive downtime. Ask the Mueller Representa- 
tive in your area to explain the uses and applications of the complete line of 


Mueller No-Blo Products and Equipment. 


MUELLER Co. 
DECATUR, ILL. 


Factories at: Decatur, Chattanooga, Los Angeles 
In Canada: Mueller, Limited, Sarnia, Ontario 


continuous flow... ‘ 
another basic benefit from lle sss 


For more data on advertised products, use cards, last page HYDROCARBON PROCESSING & PET ROLEUM R EFINER 





Space-saving Grinnell Constant Support Hangers give uniform support throughout all! positions of travel 


Grinnell Pipe Hangers handle the high 
temperature piping at Sun Oil refinery 


Pre-compressed Grinnell Variable Spring Hangers 
provide minimum variation in supporting force 


At Sun Oil Company’s Marcus Hook, 
Pennsylvania refinery, pipe lines often 
heat up over 500°F! When pipe lines 
get this hot, thermal movements be- 
come a big problem. The answer: 
Grinnell Hangers. 

Grinnell Constant Support Hang- 
ers are used where reactive forces at 
terminal points — and stresses within 
the pipe resulting from weight trans- 
fer — must be minimized. 

Grinnell Variable Springs are used 
where pipe lines, subject to vertical 


movement, can absorb controlled 
additive forces and stresses resulting 
from weight transfer. 

A third type of Grinnell device — 
Grinnell Sway Brace — is available 
for preventing abnormal horizontal 
movement or vibration. 

For a complete line of engineered 
pipe hangers and supports . . . for 
skilled assistance right from the 
design stage . . . for experienced field 
engineering service . call on 
Grinnell Co., Providence 1, R. I. 


GRINNELL AMERICA’S #1 SUPPLIER OF PIPE HANGERS AND SUPPORTS 


Pipe Fittings, Valves, Pipe Hangers, Prefabricated Piping, Unit Heaters and Piping Specialties 
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Branch Warehouses and Distributors from Coast to Coast 
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for B& A BORON TRIFLUORIDE 


In the vast world of industrial chemistry, many 
organic synthesis reactions can be efficiently cata- 
lyzed by BF,. What’s more, this versatile catalyst 
will help cut production costs, increase yields and 
improve end products. 


As America’s leading producer of boron trifluo- 
ride, General Chemical has pioneered research and 
production of this “workhorse” catalyst. We were 
the first to introduce the concept of shipping BF. 
in complex form for ease in handling. Today our 
fleet of tank cars‘and tube trailers makes various 
complexes as well as the compressed gas immedi- 
ately available in large commercial quantities. 


For complete technical data on the properties 
and uses of these efficient catalysts, write for the 
free bulletins listed at right. 


242 For more data on advertised products, use cards, last page. 


Title Code No. 
Boron Trifluoride, Compressed Gas DA-34691 
Boron Trifluoride, Compressed Gas 
Handling Information .... . 
Boron Trifluoride Dihydrate 
Boron Fluoride Complexes with 
Nitrogenous Compounds 
Boron Fluoride Complexes with 
Oxygen-Containing Compounds 
Boron Trifluoride, Ether Complex, Tech 
Boron Trifluoride, Monoethylamine 
Complex, Technical 
Boron Trifluoride, Phenol Complex, Technical 


oe eee. 1B-S4691 
DA-34671 


. DA-3469-NIT-1 


. DA-3469-OXY-1 
DA-34711 


DA-34661 
.DA-34681 


BAKER & ADAMSON? Fine Chemicals 


llied 


hemical 


GENERAL CHEMICAL DIVISION 


40 Rector Street, New York 6, N. Y. 
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NEW CALSILITE-Hi HANDLES SOAKING 1800F 


Light, strong and economical, new 
Calsilite-Hi is ideal for both insulation 
and fireproofing where temperatures 
run over 1250°F up to 1800°F. For 
lower temperatures than these, 
Ruberoid’s Regular Calsilite® insula- 
tion is recommended. 

Both Calsilite and new Calsilite-Hi 
are molded calcium silicate insulation. 
They’re light and easy to install. They 
cut and mitre quickly, smoothly. 


They're gentle on hands. They stay 
strong when wet, won’t soften or fall 
off, return to original thermal efficiency 
when dry. They resist most industrial 
chemicals and alkalies. Available in 
half sectional, three segmental and 
block form. 

For additional information, specifi- 
cations, and free samples of new Calsi- 
lite-Hi or regular Calsilite insulation, 
mail coupon now. 


RUBEROID 
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Industrial Insulation Division 
, The RUBEROID Co. 
500 Fifth Avenue 
! New York 36, N. Y. 
1 © Please send technical bulletin with 
j specifications 
O Please send sample of Calsilite-Hi 
; O) Please send sample of regular Calsilite 


RETEST 


! 
\ Title 


! Company. 
l 


| Address 


1 
» City. 
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THE 


ECON -OrIMISER 
BALL VALVE 


COMPACT PIPING LAYOUT | 


Here are 19 Econ-0-Miser Ball Valves com- 
pactly installed on this paint blending 
manifold. Note the absence of unions .. . 
this valve is both a valve and a union! 
The Econ-0-Miser is smaller, easier to 
install . . . just right for modern piping 
layouts, where equipment must fit into 
tight areas. 

Let us show you .. . in your own plant! 
Write us about your limited space 
problems! 





DIFFICULT MEDIA 


&. 


The Econ-0-Miser Ball Valve successfully 
controls the flow of cold glue with a 
viscosity of molasses, on the WORLD 
Tandem Labeler manufactured by Economic 
Machinery Co. Clean wiping action, positive 
leakproof shut-off, and smooth round flow, 
make the Econ-0-Miser ideal for handling 
difficult media. 

Let us show you ... in your own plant! 
Write us about your media problems! 


TRO 
wae 


h ILLUSTRATED: 


1” SIZE 
SIZE RANGE: 
4%" TO 6” 


UBLE-FREE OPERATION 


A 


Outdoor propane and butane storage tanks 
in remote field processing plants require 
dependable positive shut-off valves on bleed 
lines. The unique features of the Econ- 
0-Miser Ball Valve provided the practical 
answer . . . no lubrication . . . no metal- 
to-metal contact . . . quick visual ON-OFF 
indication . . . trouble-free service. 

Let us show you ... on your outdoor 
applications! Write us about your valve 
maintenance problems! 


NECESSARY 


WORCESTER vatveE Co., Inc. 


16 PARKER STREET, WORCESTER, MASS. 
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Selas to build 


huge steam 
reforming furnaces 
for 

producing hydrogen 


HEAT AND FLUID PROCESSING ENGINEERS 
DEVELOPMENT 
DESIGN 
CONSTRUCTION 





uo NEW SLANTS ON HEAT PROCESSING FROM SELAS 


Reaching another milestone of progress in an expanding industry, Selas has 
been awarded a contract to supply huge, high pressure catalytic steam 
reforming furnaces, for the production of large volumes of hydrogen. The 
furnaces will be installed at Tidewater Oil Company’s new multi-million 
dollar Isocracking plant at its Avon, California, refinery. 





This new 20,000 barrel-per-day Isocracking plant for upgrading low-valued 
fuel oils to high octane gasoline, jet and diesel fuels, is being engineered 
and constructed for Tidewater by Bechtel Corporation. 





Selas GRADIATION® furnaces are designed to convert refinery and natural- 
gas feed into more than 50 million cubic feet per day of hydrogen. Hydrogen 
will be produced by reacting the gas with steam, over a catalyst, at closely 
controlled temperatures. The catalyst-containing tubes are heated with 
DURADIANT® burners, strategically located to achieve the maximum in 
heat uniformity and temperature control. 





Integrated with the furnaces is waste-heat-recovery equipment which generates 
124,000 pounds per hour of steam. 





Installation of the catalytic steam reforming furnaces will bring to 18 the 
total number Selas has sold in the past three years for production of 
hydrogen and synthesis gas for oil refinery use and for the manufacture of 
ammonia, methanol and oxo-chemicals. 





Technical details on the production of hydrogen and synthesis gas are con- 
tained in a paper “What’s New In Steam Methane Reformers’, which 
was published in April, 1961. 





Copies of this paper are available. Write to Fluid Processing Division. 





SELAS CORPORATION OF AMERICA 
78 Dreshertown Road, Dresher, Pa. 


EUROPEAN SUBSIDIARY: Selas Corporation of America, European Div., 
S.A., Pregny, Geneva, Switzerland. 


INTERNATIONAL AFFILIATES—Australia, Benelux, Canada, England, 
France, Germany, Italy, Japan, Portugal, Spain. 


GRADIATION and DuRaADIANT are registered trademarks of Selas Corporation of America. 





Fire World’s Highest 
Thruput Crude 
Distillation Unit 


At Tidewater Oil Company’s modern Dela- 
ware Refinery, this huge crude furnace now 
has the world’s record capacity of 150,000 
barrels per day. It is equipped with National 
Airoil Burner Company’s exclusive Tandem 
Block Combustion Units. . . easily capable of 
exceeding the designed capacity of the furnace 
when burning either liquid or gaseous fuels. 


These Tandem Units will burn up to high 
viscosity residuum oils and/or varying mo- 
lecular weights of refinery gases. They have 


NATIONAL AIROIL 
—OILGAS TANDEM 
= ~ COMBUSTION UNITS 


FUEL GAS INLET 
PRIMARY AIR REGISTER 


AIROCOOL VENTURI TUBE 


pane oe 


la 


FUEL OIL BURNER 


BURNER BLOCK 


high individual heat liberating capacity as well 
as turn down ratio on natural draft thus avoid- 
ing the cost of a blower system. They will 
operate with low excess air. 


Because these high combustion efficiency 
Tandem Units liberate a large proportion of 
heat by flame radiation to the heat absorbing 
surfaces, they increase the days on stream by 
reducing flame impingement with its accom- 
panying high maintenance cost to tubes, brick 
work, etc. 


NATIONAL AIROIL BURNER COMPANY, INC. 


Established 1912 
alelorg olelgeli-toMi haps 
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1284 E. Sedgley Avenue « Philadelphia 34, Pa., U.S.A. 
Industrial Oil Burners, Gas Burners and Combustion Equipment 
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New idea...no structural internals 


The interior of this new Foster Wheeler cooling tower is completely 
free of structurals below the roof trusses. 

It is Foster Wheeler’s new Rigid-Bent design featuring tapered 
built-up columns outside the tower sheathing, away from the 
moist, corrosive atmosphere within. 

In every application, particularly where water chemistry and 
biological attack are serious problems, the FW Rigid-Bent design 
offers . . . isolation of vertical structurals from corrosion and 
biological attack . . . and uncommon ease of inspection, mainte- 
nance and replacement of all parts. 

Space requirements and operational characteristics are the 
same as those attainable with older designs. Increased capacity 
by the addition of cells is no problem. Structurals are easily 
inspected and repaired during tower operation. 

If you are currently considering an installation, let us provide 
you with further information. Write to Dept. CT, Foster Wheeler 
Corporation, 666 Fifth Avenue, New York 19, New York. 


FOSTER WHEELER 


NEW YORK TORONTO PARIS MILAN TOKYO 


All tower internals are suspended from 
roof trusses. Cable-hung fill racks are 
quickly lowered to ground level for in- 
spection and maintenance. 


LONDON 
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ee —————r1q MOPESSEN GAS” 


Air Products Inc., one of America’s leading manufacturers of 
industrial gases and producers of cutting and welding equipment, 
uses Taylor-Wharton Gas Transports as part of their industrial 
gas distribution system. 


And no wonder. 


Low initial cost, extreme mobility and economical storage make 
Taylor-Wharton Gas Transports ideal for the bulk transportation 
of compressed gases as well as for semi-permanent storage. 


Many other of the nation’s gas producing, oil refining, petro- 
chemical, food and electronic companies now employ flexible, 
mobile gas transports. 


Why don’t you? Write to: 


More than a Century in Harrisburg 2, Pa. 


(HY MI) HARRISBURG STEEL CO. 


Division of HARSCO CORPORATION 





IT’S CHEAPER TO 


Yuba also manufactures a complete line 
of shell and tube heat exchangers, and 
will recommend either type, whichever 
is required or best suited for the job. 


KILL 
HEAT 


WIINAR 


COMPARE TRANSAIRE ... no matter what your water 


situation. Transaire air-cooled heat exchangers already have found wide 
acceptance in areas where water cooling is impractical or impossible. 
And now, finding that Transaire is less expensive to operate, even where 
water is plentiful, other areas are turning to this economical unit. 

Simple in basic design, Transaire units are being used in many varied 
operations where low maintenance and low operating costs are impor- 
tant over extended periods of time. The high heat transfer efficiency 
is attained by use of the Yuba fintube. Its exclusive design employs 
tapered spiral fins mechanically bonded so that the entire base tube 
is covered and protected against the galvanic action that destroys 
efficiency in many other types of fintube. Both fins and base tubing 
can be provided in almost any material, size or gauge desired. Fin 
spacing and height can be varied to requirements. It’s cheaper to kill 
heat with air— next time compare Transaire, a product of Yuba, 
pioneers in air-cooled heat exchangers. 


specialists in heat transfer equipment 


YUBA HEAT TRANSFER CORPORATION 


Tulsa, Oklahoma 


YUBA CONSOLIDATED INDUSTRIES, INC. 


Sales Offices in Chicago « Houston « Los Angeles + New York «+ Pittsburgh « San Francisco 


INTERNATIONAL LICENSEE: Birweico Ltd., Birmingham, England (United Kingdom, British Commonwealth). 
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Solar gas turbine exhaust heat 
multiplies thermal efficiency 


This unique system of efficient exhaust energy utilization 
illustrates one of the many advantages of Solar gas tur- 
bines. In addition to the turbine’s main shaft power, 
exhaust gases can be put to work to multiply the thermal 
efficiency of the installation up to three times that of the 
prime mover alone. 

In the typical system illustrated above, Solar Saturn 
gas turbines turn 800 kw generators, providing elec- 
tricity for lighting and machinery. Turbine exhaust heat 
is passed through a boiler to provide steam for process 
or building heat and absorption air conditioning. 

This installation with three Saturn engines produces 


ahead Nees eee sellin 


' 
a = 'E- A 
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2400 kw of electrical energy and 16,150 Ibs of steam 
per hour. The complete package fits in a 60 ft by 40 ft 
space. The turbines will run on gasoline, kerosene, diesel 
fuel and natural or manufactured gas. 

Exhaust heat utilization systems are easily adaptable 
to any job where electric power generation is needed, 
such as manufacturing and processing plants. 

Solar gas turbines with their light weight, compact- 
ness, lack of vibration, long life and instant start capa- 
bilities are ideally suited for such jobs as electrical power 
generation, pumping, field and pipeline compression, oil 
well servicing, vehicle or marine propulsion. 

Solar’s family of gas turbines, from 50 to 1100 hp, are 
designed specifically for industrial use. Their design and 
manufacture are the result of over 15 years of experi- 
ence. For further information, write to Dept. J-132, 
Solar Aircraft Company, San Diego 12, California. 


SOLAR WW 


A subsidiary of International Harvester Company 
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Positive Shut-off at 
High Temperatures 


WEDGEPLUGS 


give positive control 
without lubricants 

Wedgeplugs are proven performers on coking 
and catalyst lines: 






No lubricants required for absolute control. 
Plug lifts, turns and reseats in one quick, easy 
operation. 


Non sticking. Self-adjusting operator com- 
pensates for variable temperature. Will not 
stick on coking services. 


Protected seats prevent valve-killing erosion 
of dry and fluid catalysts—a constant problem 
and expense when gate valves are used. 
With Wedgeplugs, you eliminate this extra 
maintenance cost. 


Wedgeplugs are proven performers on such 
services as hydrocarbon vapors at 900°F and 
600 psi; fluid catalysts at 1125°F and 225 psi; 
and hydrogen at 900°F and 300 psi. Wedge- 
plug valves can be supplied in alloy steels 
as service demands 


Non-lubricated plug valves * Cast iron, malleable 
and ductile iron pipe fittings * Bronze, cast iron, 
ductile iron, cast and forged steel valves 


IT PAYS TO BUY QUALITY 


For complete information, call your 
Stockham Distributor or write 


WEDGEPLUG VALVE COMPANY 


DIVISION OF 


STOCKHAM 


VALVES“ FITTINGS 
SOLD ONLY THROUGH DISTRIBUTORS 


ORBIT VALVES ARE HYDROCARBONS, AMMONIA, CARBON 


DIOXIDE, ETHYLENE, HELIUM, HYDROGEN, 


IMPORTANT PART NITROGEN, NATURAL GAS — ALL REQUIRE 


DRYING UNDER CERTAIN CONDITIONS. 


OF EFFICIENT § orsir rorceo steer asa 
CLASS VALVES 
DEHYDRATION UNIT J conoimons ror ocnvoraror senvice 


The efficient operation of a dehydration unit is dependent upon the proper selection of 

all components. Here valves are required to provide absolute shut-off under such conditions as 
cyclic operation, high differential pressures, and wide temperature ranges. In addition, valves must 
be free from stem leaks, be free from sticking or freezing, and be free from dust build-up on seating 
surfaces. 
Selected to handle this tough job — Orbit Full Opening Forged Steel Valves. These valves provide 
full flow, friction-free resilient seating and there is no chance for line build-up or trapping of solids 
or line fluids because there are no body cavities. Particles of drying agent cannot get between 
seating surfaces because valve is self-cleaning and dust carryover is swept through valve by gas 
streams. 

The maximum rated working temperature for Orbit’s standard line of ASA class 

valves has been increased from 250° Fahr. to 400° Fahr. Prices for these valves 

remain the same. 

IN ADDITION Orbit ASA class valves are now available for 450° Fahr. Maximum 

rated working temperatures in 150-300-400-600 Ib. Class. Write us for prices. 

Learn how Orbit Valves can help your installation by writing to our Industrial Sales 

Departrnent. 


ORBIT VALVE COMPANY 


P. 0. BOX 699 TULSA, OKLAHOMA 


Orbit ASA Class Valves are available PHONE LUther 4-4761 
through your favorite Supply Store TWX TU 925 
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NEW TEMPERATURE TRANSMITTER 


offers thermal system options with ranges from —125° to 1000°F 


Completely new, completely flexible, 
the new Honeywell Temperature Transmitter 
gives you a choice of either gas or mercury 
thermal system plus a wide selection of meas- 
uring bulb styles. Die-cast aluminum case is 
4” by 7” by 9”. Concentric scale is 814” long. 


New built-in rebalancing capsule auto- 
matically compensates for changes in ambi- 
ent temperature. Two-way overload pro- 
tection covers 100% of span. Maintenance 
is greatly simplified by modular construction 
which lets you remove any major component 
by loosening two screws. All field adjust- 
ments are easily accessible, and a self-locking 
feature prevents upset after calibration ad- 
justments are made. 


Transmitter Features: Gas (—125° to 
800°F) and mercury (—40° to 1000°F) 
actuated thermal systems with bulbs for any 
application. Mount on pipe welded to flow 
line, or on bracket that clamps on the hex 
head of the socket. Vibration resistant ther- 
mal system means accurate measurement 
on vibrating flow lines. 


For more complete details on the new Tem- 
perature Transmitter, call your nearby 
Honeywell field engineer. Or write for S630-1. 
MINNEAPOLIS-HONEYWELL, Wayne and 
Windrim Avenues, Philadelphia 44, Pa. In 
Canada, write Honeywell Controls, Ltd., 
Toronto 17, Ontario. 
New Temperature Transmitter is 


available with concentric scale as 
shown or as a non-indicator. The 


unit transmits with calibrated ac- Ho g* ell 
curacy of +0.5% of full scale, n W 


and indicates within +1.0% of 


full scale. Li Fit oa. Coitiol 


SINCE 16865 


HONEYWELL INTERNATIONAL Sales and Service offices in all principal cities of the world. Manufacturing in United States, United Kingdom, Canada, Netherlands, Germany, France, Japan. 
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Garlock CHEMISEAL{ Mechanical Seals (cut- 
away above) handle rugged service conditions 
with ease. For example, applied to pumps handling 
98% sulfuric acid (left), the seals have operated 
day and night for 27 months without downtime. 


GARLOCK | 
MECHANICAL g¢ 
SEALS #3 


for Petroleum 
Refining 

Garlock CHEMISEAL Mechanical Seals 
of Teflon* thrive on tough sealing 
jobs. They are designed specifically 
to seal against the corrosive liquids, 
extreme pressures and high temperatures en- 
countered in petroleum refining and other difficult 
applications. 
® Shrug off strongest chemicals. Sulfuric Acid, Nitric 
Acid, Adipiec Acid, Hydrocarbon Slurry. Corrosive 
chemicals like these do not phase the leak-proof, 
chemically inert Teflon bellows of CHEMISEAL 
Mechanical Seals. Apply them against all media, 
including solids in suspension. 
® Withstand high pressures and temperatures. CHEM- 
ISEAL Mechanical Seals prevent leakage at pres- 
sures of 100 p.s.i. at 167°F, or 75 p.s.i. at 212°F, 
depending upon materials used for sealing faces. 


They can be tailored to exactly fit your specific 
applications. 


Lie Outlast other seals many times over. 
CHEMISEAL Mechanical Seals 
will not score shafts during opera- 
tion—are easier to handle and ye 

stall. Standard sizes to fit pump shafts from 7%” 
2\%”—-special sizes also available. 


Let Garlock help solve ALL your sealing problems. 
CHEMISEAL Mechanical Seals are just one of 
many types of Garlock mechanical seals for every 
need. For full information, call your Garlock 
representative at the nearest of the 26 Garlock sales 
offices and warehouses throughout the U.S. and 
Canada. Or, write for Catalog AD-164, Garlock 
Inc., Palmyra, N.Y. 

Canadian Div.: Garlock of Canada Ltd. Plasties Div.: 
United States Gasket Company. Order from the 
complete line of quality Garlock products . 
Packings, Gaskets, Seals, Molded and Extruded 
Rubber, Plastic Stock and Parts. 


*DuPont Trademark tRegistered Trademark 


GA RLOC HK 
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...accomplished more efficientiy with 
Pittsburgh Activated Carbon! 


One of the redlly unique advantages of a continuous 
column adsorption system, utilizing Pittsburgh Granular 
Carbons, is that it funetions as an engineered unit 
operation. Pittsburgh Granular Carbon in a column sys- 
tem is one continuous operation that provides maximum 
adsorption efficiency and can be added to your present 
production system with relative ease. 

Batch-type slurry tanks, filter presses and intermedi- 
ate handling equipment, with their inherent high cost 
maintenance, are eliminated. 


BASIC DESIGN 


TECHNIQUES 


Write For Free Brochure 


This brochure illustrates basic design tech- 
niques for both liquid and vapor phase, 
aa continuous column adsorption systems. 
tinuous Column “ ; 
Adsorption Systems || Please write for your free copy .. . there’s 
no obligation. 


we 
PITTSeVROH 
GRAMULAR 
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Pittsburgh Activated Ce~"on in a column series facili- 
tates a cleaner operation, ..0, with no dust or slurry 
problems... and, more important, you realize greater 
product yield, utilize less carbon, and, in turn, signifi- 
cantly reduce adsorption costs. 

If your adsorption process involves decolorization, 
purification, deodorization or catalysis, investigate Pitts- 
burgh Granular Activated Carbon. Put these advantages 
to work in your processing operations to help you produce 
an even better product . . . at lower cost. 3307 


ACTIVATED CARBON DIVISION 


> PITTSBURGH 
(@) CHEMICAL CO. 


GRANT BUILDING PITTSBURGH 19, PA. 


A Subsidiary of PITTSBURGH COKE & CHEMICAL CO. 








insure operation of steam traps, 
pumps, valves, compressors, with 








SARCO PIPELINE STRAINERS 


Types AT " 
eet 


For condensate, steam, water, oil, 
air, gas and other piped fluids 


Effective, inexpensive insurance against costly shutdown caused 
by dirt, scale, or chips in pipelines. Install ahead of regulators, 
meters, nozzles, etc., to protect working parts. Rigid metal 
screen. No weave crevices to trap particles. Readily cleared by 
blowdown connection. 

Select from full line of bodies, screens, ratings, types. For 
bulletin contact your Sarco sales representative, sales office, 
or distributor, or write: 


SK Introduces New 
GAS SCRUBBER-SEPARATOR 


New “packaged” unit offers never-before-obtzinable effi- 
ciency. Combines SK ejector-venturi scrubber with new 
separator which reduces liquid carryover to 0.00002 gal. 
per 100 cfm. Unit, called “Fig. 4014” is low cost, compact. 
Stocked in popular sizes for immediate shipment. 


SK 
Fig. 4014 
Gas 
Scrubber 
Separator 


Separator 
Element 














Water 


C> For details — ask for Bulletin Supplement 4R. 


Schutte and Koerling COMPANY 


2257 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA. 
Phone: MErcury 9-0900 TWX: Cornwells, Pa., 69-"'U"’ 
JET APPARATUS © ROTAMETERS © GEAR PUMPS © VALVES © HEAT EXCHANGERS 


256 For more data on advertised products, use cards, last page. 


CUT MAINTENANCE 


with OPW-JORDAN , 
SLIDING GATE REGULATORS | 


© Self-lapping and self-cleaning 
Stainless steel seats prevent 
build-up of foreign matter— 
minimize maintenance. 


© Straight through flow holds 
turbulence way down—elimi- 
nates seat erosion. 


@ Short stroke permits long life 
metal diaphragms and faster, 
more accurate response for = 


Close control. More information? 


WRITE TODAY 
GET ALL THE FACTS 
CUT YOUR MAINTENANCE 


OPW-JORDAN 


6013 WIEHE ROAD 
PRV-1 CINCINNATI 13, OHIO 


© Simplified design. All metal 

construction. No packing or 
lubrication problems mean 
trouble-free operation that cuts 
your maintenance costs. 








@ Fast delivery. 





BALL VALVES 
PACIFIC'S 
PERFORMANCE 
PACESETTER 


Bubble -tight 
Shut-offs... 
Two-way Flow... 
Compact, Rugged.. 
Quarter-turn... 
Fast-acting 


NOW!A 


complete line of Ball Valves by Pacific 

Valves for general purpose, abrasive and 

corrosive service...from vacuum to 1000 psi....solid 
Teflon stem packing with simple take-up adjustments 
...adjustable compression on ball-seals...standard 
body materials include cast iron, ductile iron, carbon 
steel, type CF8, CF8M, Alloy 20 and 

Monel. Seal matl.: Viton, Buna-N, Neo- 

prene, Kel-F, Teflon and Nylon. 150 Ib. 

Figd. Ends: 12” to 14”; Serd. %4” to 2”. & 

Send for Pacific’s Ball Valve Cat. BV-60. { 


PACIFIC VALVES, INC. 


32nd and Walnut, Long Beach 7, Calif 
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32_|  “PYROMETEERS” 


YEAR 








PYROMETER ENGINEERS, BUYERS, EXECUTIVES 





attending the Los Angeles ISA Show we invite you to our 


BIG PARTY «x STATLER HOTEL 


vx See our Gigantic Floor Show PACIFIC BALLROOM 


% Big Bar Just a Short Walk from the Auditorium 
vv 10 pe. Orchestra—Dancing 


vy Beautiful Girls—Side Attractions Thursday, Sept. 14, 9:00 p. Mm. till 2:00 a. M. 


yx Big Buffet Supper 
SEE OUR BOOTH . . . NUMBER 445, LOS ANGELES SPORTS ARENA 
BY INVITATION ONLY. PICK UP INVITATION AT OUR BOOTH. 


INDUSTRIAL PYROMETER % SUPPLY (0., “usta!” 


World’s Oldest Actual Manufacturer of Pyrometer & Thermocouple Extension Lead Wire 





THERMOCOUPLE ,. 
LEAD WIRES 


Avery Hack, Pres. 


THERITIOCOUPLES | Designed To Help Industry 
Meet A Real Problem 
THAT WILL WITHSTAND 


3000°F ano eee ~=—s THE DRINKING PROBLEM 


000 PSI 
2 igegaad ...and its control 
By C. A. D’Alonzo, M.D., F.A.C.P. 














- Pe 
Thermo. 32 . 
NEW, SIMPLE lng ne Price $3.50 
CONSTRUCTION Co, This book deals not only with alcoholism generally, 


A metallic sheath com- but also with its effects, care and treatment when 
pressed over ceramic insu- e + encountered on the job. It provides answers to many 
lated wire. Sheath can be requ; important questions such as: What is alcoholism? 


bent and weldments can be 
performed without loss of in- 
sulation. 


What is industry’s role in the problem of alcoholism? 
What are the community problems related to alco- 
holism? What are the major signs that indicate ex- 
Write 3.2 tar companies istence of a drinking problem? What is the treat- 
thermocouples . 

For new <@ 4 for AEROPAK ~~ —s ment? Is there a cure? 
Ceramic insulated = 3 The author is assistant medical director of E. I. 
wire. = ee & L% Du Pont de Nemours and Co., Inc. Du Pont is well 
VSMF-REEL F oy Sen IA known for its efforts to rehabilitate the alcoholic 

: worker. 





Bulletins 


INSTRUMENT COMPANY, INC. Order from your bookstore, or: 


DEPT. H.P. 315 NORTH ABERDEEN © CHICAGO 7, ILL. Beles aay es 
Sales Representatives throughout the United States and Canada Gulf Publishing ompany 
Circle No. 2 on Readers’ Service Card P. O. Box 2608, Houston 1, Texas 
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EVERY 
PETROLEUM 


Curtin’s conveniently located warehouses 
throughout the South and Southwest have 
everything for the petroleum laboratory in 
stock and ready for immediate delivery. Re- 
pair service and technical assistance are 
always available to Curtin customers. Save 
time and money by ordering all your lab- 
oratory requirements from Curtin, where 
complete stocks and facilities assure you of 


the best service. 








CURTIN & CO. 


| 
| 
PETROLEUM TESTING EQUIPMENT | 


NEW ORLEANS 


* 

J 

* 

* 

% HOUSTON © DALLAS © TULSA « 
% JACKSONVILLE © BIRMINGHAM » CORPUS CHRISTI 
S CURTIN DE MEXICO, S.A. DE C.¥ 


» MEXICO, D.F | 
2 | 
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DO SPRINKLER CO, WORCESTER 5. 
A CVisIOm OF IHS Gamewhls COMPANT 





You can TELL the difference on the line 


with Rockwood Unions 


In every way — from packaging through performance — 
Rockwood Unions are superior to competing brands. Yet they 
cost no more! 

The differences in Rockwood Unions tell their higher qual- 
ity story: 

Rockwood Unions are boxed, the contents clearly labelled 
and identified. On/y Rockwood Unions have the hardness dif- 
ferential which assures fast, easy make-up, tight seal and free- 
dom from galling. On/y Rockwood offers four different seat 
types. Only tougher Rockwood Unions give you complete 
corrosion protection including ‘Rockwoodizing," the process 
that makes the threads and the entire surface of the union 
corrosion resistant. Longer service life under severe line 
conditions ... greater resistance to vibration and shock... 
easier handling . .. Rockwood Unions give you a// these ad- 
vantages. Rockwood Unions are available in a wide range of 
sizes ... all parts are interchangeable. Regardless of your 
needs, Rockwood Unions will do a better job for you. For com- 
plete facts write Rockwood Sprinkler Company, Union De- 
partment, 722 Harlow Street, Worcester 5, Mass. Distributors 
in all principal industrial areas. Rockwood Sprinkler Com- 
pany, A Division of The Gamewell Company, ae 

A Subsidiary of E.W. Bliss Company. "= 


_ 


ROCKWOOD 


UNIONS 
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Nalco Treatment Technique Protects 
Non-Wetted Cooling Tower Sections 
from Microbiological Attack 


Simple, Low-Cost Method 
Delivers Effective Chemical 
to Non-Wetted Tower Areas 


Tower sections above the water distribution level 
have presented a tough protection problem. Chem- 
icals in the water rarely reach fan stacks, top decks, 
plenum chambers and mist eliminators in sufficient 
concentration to be completely effective. All of 
these areas are subject to damaging wood rot 
caused by microbiological attack. Consequently, a 
difficult manual spray method has been used to 
combat this problem. Nalco now recommends using 
a steam application method to carry powerful mi- 
crobiocides into the non-wetted areas as a positive 
method of reaching all non-wetted surfaces. The 
technique is simple, low-cost, and has proved very 
effective in keeping non-wetted lumber rot-free. 


How Steam Treatment Works 

Fans are shut down, and fan stacks covered. It is 
possible to circulate water in the tower during 
steam treatment, but faster results can be had if 
circulation is also stopped. Low pressure steam 
is directed through a container of Nalco ball bri- 
quette microbiocide chemicals, which are carried 
with the steam. Perforated steam pipes, inserted 
into the plenum chamber, carry the steam chem- 
icals into all spaces above the water distribution 
lines, permitting the chemicals to penetrate wood 
surfaces and providing protection against wood rot. 
These test blocks were placed on a nutrient agar inoculated with 
a known wood rot organism. Test blocks A and B had been 
removed from a tower treated with Nalco steam spray. Test 


block C had not been treated. Notice extreme accumulation of 
fungal organisms on untreated block C 
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NALCO CHEMICAL BALL FEEDER BH iow pressure 
oS STEAM 


TO LOW PRESSURE STEAM Under 150 psi) 


Typical installation of the Nalco steam spray system. 


Portable or Permanent? 

A number of Nalco-treated cooling towers have 
been equipped with permanently-installed steam 
pipes for microbiological control. Others are treated 
with steam lines and feeding equipment which is 
put in place for treatment, but moved from tower 
to tower as needed. Either way, this Nalco tech- 
nique is providing a degree of economical protec- 
tion that controls the wood rot hazard, removing 
it from the list of operators’ problems. 


Follow-Through Assistance 
Your Nalco Representative will be glad to give you 
details on how your cooling tower non-wetted sec- 
tions can be protected effectively; and tell you 
whether your towers need this treatment now. If 
steam treatment is indicated, he will help set up 
the necessary equipment, supervise application to 
assure results, and make periodic checks on the 
continuing effectiveness of the treatment. 
Chemical microbiocides used for steaming are 
compatible with other Nalco chemicals used in 
cooling towers for stabilization, water-borne micro- 
biological control, and scale and corrosion control. 
Your Nalco Representative is an expert in this 
area, too .. . Use his knowledge and experience 
backed by the world’s largest water treatment serv- 
ice organization—to solve all your cooling water 
treatment problems. Call him today, or write di- 
rect, for Prints 264, 265 and 266 which define steam 
spray application. 


NALCO CHEMICAL COMPANY 
6259 West 66th Place . Chicago 38, Illinois 


Subsidiaries in England, Italy, Mexico, Spain, 
Venezuela and West Germany 
In Canada: Alchem Limited, Burlington, Ontario 


. . Serving Industry through 


® Practical Applied Science 
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We're built — 


to take it! 


We Thermo Electric Thermocouple Extension Wires are 
Rugged! You can run us through heat, moisture, mechanical 
abuse, even contaminants — we still give you longer life and 
accuracy in your temperature measuring systems! 


We have so many types of insulations — plastics, fibers, metal- 
lic sheaths and armor — that you can choose exactly the right 
type to meet your applications. Our conductors are extra spe- 
cial too! We’re drawn, calibrated and selected in our own 
wire mill to meet precise quality standards. 


WRITE TODAY FOR YOUR WIRE CATALOG W-19 


More than 18 pages of information on our whole 
family, including CERAMO® metal sheathed-ceramic 
insulated wire and THERMO-CABLE* — 6 to 56 pairs 
of matched conductors in one cable. Write Today! 
*Trade Mark 


] Aermo THERMO ELECTRIC Co.,Inc., Saddle Brook, New Jersey 
E/ectric in Canada: THERMO ELECTRIC (Canada) LTD., Brampton, Ont. 








20 YEARS « Jemperature Measuring Systems and Components 


260 


looking for 
a better 
way to 

neutralize 

unpleasant 


ODORS? 


Disguising, replacing or eliminating 
unwanted odors calls for a special 
knowledge of aromatics and ample ex- 
perience in applying them in a given 
situation. 


As basic producers, Penick has a com- 
prehensive library of odorants, re- 
odorants and deodorants for correct- 
ing a wide variety of undesirable 
odors, including “difficult” odors. 

We would like to hear about your 
particular problem and to help find 
the solution for you. No obligation, of 
course. Why not use the coupon below ? 


Aromatics and 
Flavors Department 


Ss. B. PENICK & COMPANY 


- 100 CHURCH ST., NEW YORK 8 
735 W. DIVISION ST., CHICAGO 10 





Gentlemen: We would like your help. 


Our odor problem is: 








NAME 





COMPANY 





ADDRESS 





CITY ZONE STATE 
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CONCENTRATION Pipeline Repairs 
1 are always quicker and 


safer with the 


Dre hrde dr MrOr trai dedede 
eee tt 





2'’ 2500 Ib. T-1 insert studding outlets for 13/4”’ thick heads 


By concentrating on pressure vessel construction prob- 
lems, Lenape can offer the widest range of studding connec- | 
tions for pressure vessels of all types. Their attractive low sil- 
hovette design provides easy access to the vessel. Simply | Completed lnstallation 
attached, their reduced welding costs are a boon to pressure (Patent Applied For) 
vessel fabricators and users everywhere. 


Write for Catalog giving full details and specifications. 


OLENAPE ~ 


Red Mon LENAPE HYDRAULIC PRESSING & FORGING CO, (When welding is specified) 
Products DEPT. 106 WEST CHESTER, PENNSYLVANIA (Patent Applied For) 





SMITH PLIDCO 
SPLIT-SLEEVE 


Drastically reduces downtime losses 
Permits welding while pumping 





Nothing is quicker and simpler than repairing 
pipeline leaks with Smith Plidco Split-Sleeve. 
Assemble halves around pipe. Move assembly 
over leak and tighten side bolts. 


PULL YOUR CONDENSER TUBES Nothing could be safer. Exclusive steel girder- 
ings* t leaki il displaci " 
WITH JENNY HYDRAULIC MUSCLES | i2@” Prevent leeking ot or ens divplacing gas 


JENNY hydraulic pumps and rams, with spear and Stock, use Smith Plidco Split-Sleeves and save! 


adapter attachments, provide fast, economical power for . fe . - 
removing both ends ‘of condenser tubes with one setup. Available in standard pipe sizes. Extra lengths, 


Spears are available in the following sizes: 5”; %” for | special dimensions on application. 
12-14-16 gauge tubes; 1” for 11-12, 14-16, and 18-20 
gauge tubes. 


For es and literature, write or phone: | THE PIPE LINE DEVELOPMENT COMPANY 
RTT er tak dent ee > 00, 5700 DETROIT AVENUE - CLEVELAND 2, OHIO 
Representatives Throughout the World 


*Patents pending 


1635 East 22nd St., Los Angeles 11, California ¢ RI 9-7419 
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REFINERY 


CLASSIFIED ADVERTISING |¥ wsrecnon chcts 


JOHN J. BECKER CO, 
BRADFORD, PA. 





RATES: Regular Classified (undisplayed) set sertions of same copy in consecutive issues. All 
in this type: 20 cents per word. Minimum Classified ads payable in advance. Copy dead 
charge, $4. Blind box address in our care line 25th of month preceding date of issue. 
counts six words. Replies forwarded without Send copy and checks to: Classified Adver- EQUIPMENT WANTED 
charge. Display Classified ads, set in suitably tising, Hydrocarbon Processing & Petroleum 
larger type with ruled border $13.50 per column Refiner, P. O. Box 2608, Houston, Texas. 
inch. Ten percent discount for two or more in- 

















WANTED 


8” and 10” used or new surplus steel 
HELP WANTED MISCELLANEOUS pipe couplings, 8 thd., with or with- 


® PROCESS ENGINEER: Mid-West Refinery out dutchmen, any quantity, any 
has opening for experienced Process Engineer. area. Immediate inspection & 
Must be a graduate engineer, preferably NEED ESTIMATING HELP? prompt pick-up with our own trucks. 
Chemical, and have background in practical E Refi : Nri ‘ 
and technical aspects of petroleum refining. pM leg merge In eae of Write, wire or phone collect: 
Here is an opportunity with a growing com- 7 “ . 

pany. Submit complete resume of experience, Industrial Project and Need Help GEORGE BARBER 


education, and salary expected. Reply to: Write or Phone VALLEY STEEL PRODUCTS CO. 
Box 356-R, Petroleum Refiner, Houston. RICHARDSON ENGINEERING SERVICES 5901 S. Lamar DALLAS 15, TEXAS 


Texas. Veen + ats WS raw Box 927 Downey, California PHONE COLLECT: HA 8-1301 
Telephone TOpaz 1-5022 





























Medium-size integrated oil company located 
in Texas has openings for two experienced 
professional engineers as outlined below. All 
replies confidential, Submit complete resume 
with salary requirement and references to 
Box 358-R. All replies will be acknowledged. WANTED 


jradua che é , 2e ’ a f 
some genes cupaiamine’ ta’ velbeaey’ seh/er Manuscripts Wanted If you want 


petrochemical operations. ° 
Have you written a book you would 
STAFF MECHANICAL ENGINEER like to have published? Do you have fast 
Graduate mechanical engineer with six to an idea or an outline that you would 
— Fdaemieiae” tee in refineries and re- like to talk over with a publisher? 
atec acilities. Experience must be broad 2 2.8 i 
to cover all phases of engineering ean Gulf Publishing Company, publishers results eee use 
initial design to supervision of construction. of World Oil, Hydrocarbon Processing 
& Petroleum Refiner and Pipe Line 
Industry magazines, and numerous 
SITUATION WANTED technical books, is actively seeking Hydrocarbon 


trade and technical manuscripts for 


























® Project Manager -—— MSChE Twenty years 


responsible management with contractors on publication by its rapidly expanding 


major complex projects. Ability for critical Book Division. For further informa- Processing & 


analysis and profitable administration well i i Manager. Book Publish- 
established, Seeks responsible technical posi- wna ety ge a. 


tion. Gulf Publishing Co. Box 357-R, Houston, ing, Gulf Publishing Company, P. O. 


Texas. Box 2608, Houston 1, Texas. Petroleum 








ne. RP Refiner 


classified ads. 
CHEMICAL TEXTILE FIBERS —"- 


PROCESS EVALUATION ENGINEERS 


' 
The Engineering and Development Department of The Chemstrand Cor- They don't cost, 
poration—a major producer of chemical textile fibers—has immediate open- 
ings for engineers to conduct engineering economic evaluations to they pay. 
determine commercial feasibility or profitability of existing or proposed 
manufacturing processes; evaluate alternate process routes. 

Bachelors or higher degree in chemical, mechanical or textile engi- 
neering from an accredited institution and up to three years in research, 
engineering and development, or manufacturing in the chemical, textile, 
or chemical textile industries required. 

Southeastern location with attractive living and recreational facilities 
and excellent working conditions. Submit resume of education, experience, Free Book Catalog 
and salary in confidence to: Manager, Employment-Recruitment, Box ED 
25, The Chemstrand Corporation, Decatur, Alabama. For a free copy of our book 


catalog write to BOOK DE- 


THE CHEMSTRAND CORPORATION PARTMENT, GULF PUBLISH- 


ING COMPANY, P. O. Box 
DECATUR, ALABAMA 2608, Houston 1, Texas. 
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60% 
PRICE DROP 


for 
Sodium Borohydride 
opens many fields 
for profitable 
exploitation! 


Prices have dropped as low as $8 
per pound for sodium borohydride 
amorphous powder and to $7.50 per 
pound for SWS (stabilized water 
solution), in car load or tank car 
quantities.* Other quantity price 
reductions are just as dramatic! If 
your interests are allied to any of 
the following fields, act now — con- 
tact MHI for prices, complete data 
and technical service. 





Organic Reductions 
Rubber Foaming 

Paper or Pulp Processing 
Petrochemical Processing 
Fuel Cells 
Pharmaceuticals 
Polymerizations 

Flavors, Perfumes 
Pesticides 

Hydrogen Scources 


SAVE TIME! Clip and mail this coupon 
for complete information: 


[FP eSae eS SS Sse 


PIONEERS IN HYORIDE CHEMISTRY 


j 
iu Meral Hydrides 
i “| Incorporated 


606 CONGRESS STREET, 
BEVERLY, MASSACHUSETTS 


i 

i 

' 

' 

i 

Gentlemen: i 
Please send me complete information 

about how sodium borohydride can fit i 

profitably into my processing picture. 3 

i 

i 

3 

i 

i 

f 

$ 


Our products are: 


i 

i 

' 

i 

i 

; 

a Name 

t Title 

4 Company 

i Street 

i City State 
i 
i 
Fl 


*Prices are domestic and include a 4 
license to practice the inventions in the 
claims of one or more of the following i 
U.S. Patents: 2,683,721; 2,925,441; 2,925,- 

438; 2,925,437; 2,856,428; 2,942,990; 2,930,- ff 
770; 2,930,771; 2,951,819. | 


TT | 
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in test after test 
HAGATREAT IS MOST EFFECTIVE 
... AT LOWEST COST PER DAY 


Plant tests designed to determine which corrosion inhibitor provides 
the lowest cost per degree of protection usually indicate Hagatreat as 
the winner by a wide margin. Here are the results on test strips from 
one such test: 

corrosion rate 
mg/dm2/day  mils/yr 
Hagatreat 168 0.41 0.06 
Hagatreat 168 0.58 0.11 
Hagatreat 168 1.1 0.20 


The low corrosion rate registered here is typical of Hagatreat results 
in plants all over the country. Hagatreat is effective with steel, copper, 
aluminum; in fact, complete treatment as recommended by the Hagan 
engineer is designed to protect the entire system, from cooling towers 
on through. 

Complete information on Hagatreat or any of the Hagan water treat- 


ment chemicals is available on re- 
HAGAN 


quest. Write or phone for a Hagan 
engineer, or ask for the Hagatreat CHEMICALS & CONTROLS, INC. 
HAGAN CENTER, PITTSBURGH 30, PA. 


Bulletin—No. CSP-935. 


Specimen No. 
1055 (copper) 
7618 (steel) 
7621 (steel) 


Location Treatment 


Blowdown 
Tower Sump 
Blowdown 


HAGAN DIVISIONS: CALGON CO.+HALL LABORATORIES+ BRUNER CORP. 


For more data on advertised products, use cards, last page. 963 














OVERCOME CRITICAL 


NPSH conpitions with 


TWO 











Full Priming—With 
air or vapor in the 
lines, pressure of 
spring on top of the 
movable slide holds the 
priming pump in full 
priming position. 


Partial Priming—As 
the pump evacuates 
air and vapor from 
the lines, liquid pres- 
sure builds up on the 
underside of the slide, 
moving it upward toe 
ward neutral. 


Neutral—When all air 
and vapor are re- 
moved, liquid pressure 
equalizes spring pres- 
sure and the pump au- 
tomatically slides into 
neutral...where it re- 
mains until air and 
vaper again appear in 
the system. 








For more data on advertised products, use cards, last page. 
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Having trouble with loss of available 
NPSH when pumping liquid hydrocar- 
bons? Here’s your answer — Gilbarco 
Roto-Prime centrifugal pumps. Roto- 
Primes are a unique integral combina- 
tion of a high efficiency centrifugal pump 
and a variable-capacity positive vane 
type. Vane pump automatically goes into 
operation whenever air or vapor enters 
the centrifugal inlet, providing fast, 
positive automatic self-priming. These 
pumps, therefore, will continue to oper- 
ate when available NPSH drops below 
normal requirements. The 4” x 3” models, 
as an example, will pump air or vapor 
from 50 feet of four-inch pipe in less than 
60 seconds. Capacities up to 1,600 G.P.M. 


Write 

today 

for 

catalog 

and 

full 
information: 


Gilbert & Barker 
Manufacturing Co. 
West Springfield, Mass. 
Toronto, Canada 
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Get all the efficiency that’s 
built into your equipment 
with 


AIRETOOL 


pneumatic 
tube maintenance 
equipment 


Airetool tube maintenance 
tools keep equipment on 
line longer giving top 
performance; get it 
back on line faster 
when it’s down 
That's because 
Airetool is 
designed to 
do specific 
jobs better 

, 


Scaling 
hammer 


AIRETROL 


automatic 

tube expansion 

system; one man 

rolls twelve 

%”" to 1144” tubes 

a minute to .001” 

accuracy. For larger tubes Airetool 

makes electrically operated expan- 
sion systems. 


TUBE EXPANDERS 


perfect tools for rolling and flaring 
tubes in one operation. 


TUBE CLEANERS 

for fast, efficient, removal of the 
toughest deposits from large and 
small tubes . . . straight and curved. 


EXPANDING BRUSH HEAD CLEAN- 
ERS with flexible shafts and univer- 
sal joints . . . for every size tube, 
straight or curved. 


INTERNAL TUBE CUTTERS 

speeds tube cutting and removal. 
Learn how Airetool can improve the operating 
efficiency of your heat transfer equipment. Call 
your Airetool representative for a demonstration. 
There’s no obligation. Or, if you prefer, write us 
direct. 


Representatives 
in principal cities of 
the free world 
More than 30 


years’ experience 
in pneumatic tools 
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If you can’t see a weld in this magnified photo of 

Can you spot the weld a steel tube, there’s nothing wrong with your eye- 
sight. Even though the weld section has been 

. hi ° 9 magnified 100 times, you can’t see the weld because 

in t iS pictu re H it’s perfect — but you could spot a flaw immediately. 
That’s why we use metallographic examination like 
this to check Electric Resistance Welded Pressure 
Tubes. In addition to checking the weld, we also 
examine the grain structure of the steel tube to 
make sure it’s consistent. 

USS National Welded Pressure Tubes must be 
flawless to meet the critical requirements of refin- 
ery applications. To be absolutely sure the tube is 
as perfect as can be made, we also use non-destruc- 
tive ultrasonic testing, hydrostatic testing and 
thorough visual inspection techniques. You can 
depend on USS National Welded Pressure Tubes 
—order from your National Tube Distributor who 
stocks them in the following sizes: 4%” O.D. x .035” 


This mark tells you a product wall to 534” O.D. x .250" wall. 
is made of modern, dependable Steel. USS and National are registered trademarks 


National Tube 
Division of 
United States Steel 


Columbia-Geneva Stee! Division, San Francisco, Pacific Coast Distributors 
United States Steel Supply Division 
United States Steel Export Company, New York 
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READERS SERVICE CARDS 


for more information : 


Here is a quick, convenient way 


to get more information on New Equipment and Literature reviewed in the editorial 
columns and on products and services advertised in this issue of HYDROCARBON 
PROCESSING & PETROLEUM REFINER: 

For more data on New Equipment, Catalogs and Literature reviewed in the edi- 

torial columns, circle on the card below the Code Number shown in the item itself. 

For more data on Advertised Products and Services, circle on card the actual page 

number of the advertisement as listed in the Advertisers’ Index on the preceding 

page. 

Then, print your name, title, company and complete mailing address and drop the 

card in the mail. HYDROCARBON PROCESSING & PETROLEUM REFIN- 

ER’s Readers’ Service Department wili promptly forward your requests to the 

company concerned. The requested information will then be mailed directly to you. 
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From Calgary to Chachapoyas — Koch Engineering 
Company is known, respected, and relied on — for 
the continued quality of their products. 


At Koch Engineering, top-flight engineers — excep- 
tional in the technical proficiency of their fields — 
combine their skills with the latest and most modern 
equipment and materials...to produce products 


that are often imitated — but seldom equalled! 


One of these is the low-cost Koch Flexitray — most 
economical device yet developed for distillation, ab- 
sorption, and stripping. For your next tower installa- 
tion, keep the Koch Flexitray in mind. The quality of 
this superior fractionating tray can not be imitated! 


ENGINEERING CO., INC 
321 West Douglas Ave. 
WICHITA, KANSAS 


See our catalog in “Refinery Catalog” — or contact 
your nearest Koch Representative. 


Butte, Montana — G. M. Wallace & Co., P. 0. Box 208 

Charleston 1, W. Va. — D. D. Foster Co., 1108 Nelson Bidg 

Denver, Colorado — G. M. Wallace & Co., 324 Denham Bidg 

El Paso, Texas — G. M. Wallace & Co., Suite 511, Electric Bldg 
Houston, Texas — Alpha Engineering Co., P. 0. Box 12371 

Kansas City 13, Mo. — Sample Brothers, P. 0. Box 7061 

New York 17, N. Y. —F. J. McConnell Co., 60 East 42nd St 

Oakland, California —- Engineered Process Equip. Co., 600 16th St 
Park Ridge, Illinois — M. B. Fisher, 1521 Courtland Ave 

Pasadena, Californie — Engineered Process Equip. Co., 774 E. Green St 
Pittsburgh 19, Pa. — D. D. Foster Co., 2210 Koppers Bidg 

Salt Lake City, Utah — G. M. Wallace & Co., Continental Bank Bidg 

St. Louis 17, Missouri — Sample Brothers, 2010 Big Bend Bivd 

Tulsa 16, Oklahoma — Myers-Aubrey Co., P. 0. Box 5436 

Scarborough, Ontario, Canada — Muirhead Fromson Ltd., 65 Hymus Road 
Fribourg, Switzerland — Koch Flexitrays, S. A.,.20 rue St. Pierre 


European Fabrication Available! 





600-hp Elliott turbine driving a compressor 
which supplies compressed air far process. 


(Right) Elliott steam turbines power many reflux 
pumps throughout the refinery. Shown here are 
three, driving gasoline column bottoms pumps in 
the crude unit. 








The turbine-driven condensate pump Below are forced-draft fans driven by 
shown below charges foul conden- Elliott turbine- gear units in one of 
sate to stripper column. the refinery’s boiler plants. 
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The unit on the left above is a condensate pump, 
and the one on the right is a seal oil and flush- 
ing oil pump. Both are driven by Elliott turbines. 


TIRBINE | 
mM TURBINE 
Cram | \RTERS 


In one refinery, 85 Elliott turbines 
driving pumps, compressors, fans 
prove Elliott versatility 


Ranging in size from 5 to 935 horsepower, these Installations like this together with experience 
Elliott YR single stage turbines are installed in a of more thari 50 years in turbine design, manu- 
giant East Coast Refinery. The units were se- facture and pplication are among the reasons 
lected from a modern, field-proven line of mechan- why Elliott js truly “Turbine Headquarters.” 
ical drive turbines rated up to 50,000 horsepower. Write for desétiptive bulletin H22-D. Hi-2 


=, ELLIOTT COMPANY 


GENERAL OFFICES: JEANNETTE, PENNSYLVANIA PLANTS AT: Jeannette and Ridgway, Pa.; Springfield, Ohio 


TURBINES + GENERATORS - MOTORS - COMPRESSORS - TURBOCHARGERS - EJECTORS - STRAINERS - TUBE CLEANERS 
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